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Design No. 117 


Six Roomsand 

75 Bath. AMod- 

ern Bungalow, 

Excellent Interior Size, 39 


6 inches by 27 feet. 


720 bath,all rooms 
convenientand 

toomy. Size 22 ft. by 31 ft. 


Design No. 50 
Eight Rooms 
2 and Bath, very 
attractive Ex- 


terior; Five Closets, Airy 
Balcony Size 28 ft. by 28 ft. 


Design No. 53 


Seven Rooms, 
98 Bath, Large 
Livin 


Main Bedroom, M 


ern in 
every respect. Size 27 x 36 ft. 


CHICAGO 
County 


NO MONEY 
IN ADVANCE 


We Save Home Builders 30% to 50% 


7 Our reputation as cash buyers places at our command, first—every bargain worth 


$10,000 


i date designs. Free to all parts of the United States. Other points upon receipt of 25c. 


The Chicago House Wrecking Co. would not dare ship 
you acarload of building material, valued anywhere from $500 
to $1,000 without one cent down, if we misrepresented one 
single item You are perfectly safe, we ‘ake. all the risk. 

No one else in all the world can make such low prices on new Building Material. 


modern, 
ior, ‘a beaut ful home, 28x28. 


having. We are satisfied with one small profit—let the ‘in-between profits remain in 
your pocket—means an immense saving—that means all previous 


New Building Material Prices S-M-A-S-H-E-D 


Then, when our expert knowledge of what to buy and how to buy at the right 
prices is combined with the expert knowledge of our most complete 


Architectural 
Department, the result is practical, modern, beautiful bi . constructed absolutely 


without waste—to satisfy all tastes and all pocketbooks. 

We not only save you from 25% to 504 on your completed building, but we give 
you all the assistance you need for its proper and coommantonl construction, free of 
charge—Blue Print Plans, prepares by expert architects, S Material 


. Specifications and 
Lists, together with any ot 
Compare our offers and you _ be satisfied that none can compete with our price 


er information you may need 
—and none can equal our serv 


A truly wonderful book given away Free. One hundred pages of modern, up-to- 


Brings Complete $50 Set Blue 
2 Prints and Specifications for 
Any of These Beautiful Homes 


The object of this advertisement is not to sell plane, but if you are interested in 
any of the designs shown on this page, we will, to save time, send a complete set 
of Plans. Specifications and full descriptive Material List, showing sizes, style, qual- 
ity and catalog number of the material that we furnish. The best part of it is, that 
the entire $2 will be credited on your —,; or if plans do not suit, you may return 
them and all but 50c will be refunded. ddition, we will also name, upon requ 
delivered prices for complete Plumbing Outfit Plant of any kind 
furnish complete specifications free of charge. 


Price Wrecking Catalogs 


Send for our Special Building Material Catalog No. 101, Plumbing Catalog No. 133 
and Heating Catalog No. 120 showing a complete line of construction of house, barn, 


or any other building. The newest and latest is ¥ in each line at low prices, 
Read Our Guarantee—It Is Your Protection 
Our guaranteed proposition to you is to furnish the material as specified in the 
Material’ L: List in all brand new stock, of the grade, ay style, quality and catalog 
number mentioned, and in quantities sufficient to complete the design strictly accord- 
ing to the plans. We also guarantee prompt shipment of order. All material load- 
ed in one car from our plant here. Qugr Paid. Up Capital Stock, $2,000,000 
Heating Plants 
Write for our 


Send me your $10,000 Plan Book 
FREE. I am also interested in 


Chicago House Wrecking 
Company, Dept. F-7 
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POPULAR MECHANICS ADVERTISING SECTION 


WhatofYourFuture?) 


RE you doing work which is laying the foun- 
A dation of a successful, happy life? Or are | 
you just drifting along, doing any work that 

you can get, whether you like it or not? 


You can’t afford to disregard the future. If you 
are between 17 and 25, the age when you lay the 
foundation of your life’s success or failure, you 
should be at work where everything you do counts. 


If you feel that your present job will not lead 
you well on to the road to success, find out what the 
U.S. Navy will do for you. Call at the nearest 
Navy Recruiting Station (we will send you the 
address) and get the complete story. 


Find out everything about Navy pay, hours, 
romotion, the healthy life, perfect physical train- 
ing, and fine class of men with whom you'll be asso- 
ciated. Get full details about chances to learn a 
trade, to see the world and to save up money. The 
officers and men at the Recruiting Station will 
answer every question. You'll enjoy meeting them 
and be glad you called, even if you decide not to 
enter the Navy. 


Send for «* The Making ot a Man-o’- 
Warsman,’’.a free book which describes the 
daily life of Navy men, in simple language 
and interesting photos. Write your name 
and address on a post card asking for this 
book mow—so you won’t put it off and 
forget. Send to 
BUREAU OF NAVIGATION, Box 69, NAVY DEPT., 
WASHINGTON, D. C. 
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HE WHO USES CYPRESS BUILDS BUT ONCE 


" THE WwooD ETERNAL" 


SO MANY PEOPLE KNOW 


so little about woods 
(and their relative values—How is it with you?) 


that ‘‘LUMBER IS LUMBER’*—( How often do YOU 
specify the kind of wood you want used by your builder?) 


SO MANY PEOPLE BELIEVE 


that frequent Repair Bills are “ 


Necessary Evils’’— 


that we believe we are doing a public service in informing you and other intelligent people on 


CYPRESS 


“THE WOOD ETERNAL’’) 


HERE IS CYPRESS /S. AN joan PLUG: 
About 110 years ago, when Louisiana was a French 
Province, the Water Mains of New Orleans were 
CYPRESS logs, 18 feet long by 22 inches diameter, 
with a 5-inch hole bored lengthwise. These were 
joined by short iron tubes, tapered at both ends. A 
few years ago these were replaced by the most modern 
system. Below is a photograph of a section of one 
of the CYPRESS mains just as it was dug up—as sound 
as ever after 100 years’ contact with wet earth. 


Below is a photograph 
of one of the iron con- 
nections just as dug up 
—most of them rusted 
past all usefulness. 


CYPRESS is in truth ‘‘the wood eternal.’’ 


HERE IS CYPRESS VS. WEATHER: 
A photograph of a CYPRESS SHINGLE 
from the Austen Homestead, Staten Island, N.Y. 
built in 1710, and at last accounts still occu- 
pied by descendants of its original builders, with 
the original CYPRESS roof practically intact. 


“* He who uses CYPRESS builds but once.”’ 


pasture-fence, and want to build it ‘**FOR KEEPS’’—USE CYPRESS. 


There is a liberal education (and a wonderful INVESTMENT value for you) in this CYPRESS advertising—and in the 
detailed information and reliable counsel to be had promptly WITHOUT COST, if you will WRITE US YOUR OWN 


NEEDS (big or little), and ASK YOUR OWN QUESTIONS of the “ ALL-ROUND HELPS DEPARTMENT” 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
Probably your lumber man sells CYPRESS; if not, WRITE US, and we will tell you the dealer handiest to you. 
Please Mention Popular Mechanics 
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Cleaning Up 
Everything 


One touch of that big cake makes the whole 
world clean. The Sapolio fraternity of par- 
ticular homekeepers is bringing down the high 
cost of clean homes because the great cake 


CLEANS, SCOURS, POLISHES all through 
the house, and in both effort and money it 


WORKS WITHOUT WASTE 


ENOCH MORGAN’S SONS COMPANY, Sole Manufacturers 
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WOULD YOU 


Hands of Oke GIVE $12 TO 
EARN THE 


AUTO TRADE? 


Then READ Carefully= 


$50- would not buy my course. 
After I got through Book 4 of 
instructions 13 and 14, 15 and 16, I 
had a job grinding valves. I did the 
job in four hours. Next day I put on 
four piston rings, which took six hours. 
These two jobs paid for my Course. I 
am now overhauling an engine for a 
party. I am not afraid to tackle any job 
now. If I get stuck I am sure I can find the 
remedy in the instructions. I knew oahank 
at all about an auto before,and I want to than 
Pty for helping me.— Henry G. Ehredt, 523 
Av., Homestead, 


If we prove to you that we have 
started hundreds of others into the 
repair business and as chauffeurs—who had no 
previous experience and who knew no more 
about an auto than you do right now — will you 
enroll? — of course you would. Now the next 
thing for you to do is to write me just as quick: 
as possible and /et me prove it. 

H. M. Fewins and S. T. SI ik, both qraduntes, ave now running a 
Whiow St., Montclair N. J.. 19 years old, receives $25 


a week an 
Harry J. Herbin Jegpestes Kans. , was a farmer, but has doubled his 
income ing and selling 
McC Elland. Astoria, Ill., was an auto driver. Became profes- 
ale: Oy. and more than doubled his salary. 
Donald Stewart, Oakland City, Ind., became a chauffeur at $25 a week. 


And we could continue until we had filled this and several more pages. 


Open a Repair Shop of Your Own ‘ree. 


We can so thoroughly train you that you can open a 
repair shop or drive acar and make many times more 
than you are making now. Don’t forget, we help you 
get your start with our Employment Plan, if you want it. 


DYKE’S NEW IDEA OF TEACHING 
BY MAIL WITH WORKING MODELS 


issomething new. We use rea/ working models — not just one 

but Ave. On these models you get actual practice, see the 

patel operation and learn more than you could from the auto 

tself—it’s easy and quick. You don’t have to study hard with 

thie — we teach thre ough the eye— a new idea je are the 

teaching by mail with models. We 

page manikin. Our 40 

instruc’ tions and — Instructions are simplicity 
itself—simple as A 


Our Employment Plan for Students 


This ropessqnés ears of work to provide something that 
no other school had. namely, a way for the graduate to get 

uainted with a and garage owners, to prove his ability 

om to immediately secure profitable employment. 

Mr. Dyke has been identified as a pioneer inventor, oupply 

an, etc., with the auto industry _ its beginning. 
originated the first auto supply co. and poblisnet the first book 
on autos in America. No other man with such experience is to- 
day teaching others. And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
Employment Plan. 


WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever—You need it for your own sake, not mine. 
Don’t wait—there’s no profit in waiting— WRITE 
NOW and learn how you can obtain ~ 4 tte train- 
ing for only $12, if you act immediate 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 
Box 88, Roe Building, ST. LOUIS, MO. 


NOTE. —This is a chance you may never have again to get into the fastest 
growing, best paying af mee the world has ever known, a field that is 
growing faster than men can qualify for the work. 
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TO REPAIR 
AND RUN 


LEARN 


EARN BIG MONEY IN 
AUTOMOBILE BUSINESS 


as a chauffeur, repairman, 
salesman. Work pleasant. Big 
demand for trained men. Fine 
chances for starting auto- 
mobile liveries, agencies, 
taxicab and repair com- 
panies. Learn the auto- 
mobile—every part, and 
its mechanical operation 
thoroughly and practi- 
cally ina few weeks. Write 
y for our interesting 
free book and learn about 
the tremendous oppor- 
tunities everywhere in 
this new business and our excellent course of training, 


KANSAS CITY AUTOMOBILE SCHOOL 


(Conducted by CLIFF HOGAN) 
(Largest and Best Equipped Automobile School in America) 


2108 E. 15th Street, Kansas City, Mo. 


This book makes it easy for 


anyone to do good lettering 
12,000 copies sold 
Contents: 


Block Letters: 
Heavy, Outline, 
Condensed, Ex- 
panded, Fancy, 
Shaded and Italics. 


Co ndensed, Ex. 
panded, Italics. 


man : 
Fancy, Italics. 
Script: Modern, 
Architec' 


12th Edition—JUST OUT 
Contains 40 different alphabets — four of which are new. 


55c postpaid 


Well printed on fine paper and handsomely bound in cloth 


Spon & Chamberlain Your vss 


Learn to be An 
Auto Expert 


Six weeks from the day you commence your 
studies at this great practical school you will 

able to repair any make of automobile and 
drive any car on the market. 


Earn $75. to $200. a Month 


Many of our graduates make even more than this. Big 
demand for competent repairmen, demonstrators, i 
‘win work. No boo 

s to buy. rite today for bi 
free book. Address, = 


AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Mo. 


BE AN ILLUSTRATOR. 
mail how to draw for maga- 
and newspapers. 
Send for Catalog 


STAMMER 


Attend no stammering schoo! till you rge FREE 

book and special rate. est and b bests athe world 

by natural Write Millard, Pres., 
Schoo! for inc., Fist Mitwaukee, Wis: 


Learn to draw. We will teach y: 
Schoo of 


thes 


8 | 
AUTOMOBILES) 
| | 
| 
By 
J.-H. CROMWELL 
GET inTo 
: 
BUSINESS 
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APOLEON’S name fills more pages in the world’s solemn history than that of any other mortal. 


The advance of his Grand Army into Russia isthe —— point in his career and marks the beginning of his down- 
fall. The picture shown herewith from Ridpath’s history, the original of which was displayed at the World's Fair at 
Chicago,marks but one event out of thousands which are fully described and illustrated in the world-famed publication, 


Ridpath’s History::World 


We will name our special low price and easy terms of payment 
only in direct letters. A coupon for your convenience is 
printed on the lower corner of this advertisement. Tear off the coupon, 
write your name and address plainly and mail. We do not publish our 
special low price for the reason Dr. Ridpath’s widow derives her support 
from the royalty on this History, and to print our low price broadcast 
would cause injury to the sale of future editions. 


Mail Coupon for 46-Page FREE Booklet 
We will mail you our beautiful forty-six page 

free booklet of specimen pages from the History 

without any obligation on your part to buy. Hundreds 

who read this have thought that sometime they would 

buy a History of the World and inform themselves 

on all the great events that have made and unmade 

nations. Don’t you think it would be worth while 

to at least send the coupon and find out all 

about our remarkable offer? 


Ridpath’s Graphic Style 


Ridpath’s enviable position as 
an historian is due to his wonder 
fully beautiful style, a style no other 
historiah hasever equaled. He pictures 
the great historical events as though 

ii. they were happening before your eyes; 
og. he carries you with him to see the bat- 
tles of old; to meet kings and queens 


and warriors; to sit inthe Roman Senate; to 
march against Saladin and his dark-skinned 
followers; to sail the southern seas with Drake; 
to circumnavigate the globe with Magellan. 
He combines absorbing interest with supreme 
reliability, and makes the heroes of history real 
living men and women, and about them he 
weaves the rise and fall of empires in such a 
fascinating style that History becomes as ab- 
sorbingly interesting as the greatest of fiction. 


Mail the coupon for full information. Address 


WESTERN NEWSPAPER ASSOCIATION 


CHICAGO 


CHICAGO, ILL. 
Please mail, free, 46- 

sample booklet of Ridpath’s 

C3 History of the World,contain- 

Ay ing photogravures of Napoleon, 

4 Queen ‘lizabeth, Socrates, 

Czsar and Shakespeare, diagram 

of Panama Canal, etc., and write me 

full particulars of your special offer 
to Popular Mechanics readers. 
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Our Supreme Offer, Starting 


Now, of Our Latest, Greatest Business Books, 


Untold Value, at 60 Cents a 


or: a sales f 
iow to up a orce 
How to drum business in dull 
seasons—How to route, handle 
esmen—How to 
in, develop and coach a sales 
lorcemHow win the dealer’s 
cooperatio suppor(—How 
to meet ‘objections and how to 

ood *—How 


low to analyze your proposition 
and nd pick out t its selling pointe 


influence to buy your 


et out of the 

ranks of the "forks and be- 
come a real 

hundreds of © other vital 

inters and am, 

manufacturers, mail order hous: 


ly 
the ins and outs of the buyer’s 
ition so that you can t 


y 
ereak salesmen in every line 


And other ters on 
purchasing men 
Should know about. 


How to Collect Money 


Yours, the Mighty Total Experience of Generations in Thou- 
sands of Businessesin Ten Powerful Volumes, almost FREE 


1497 Vital Business Secrets 
Here are the plans, the rules, the an- 


swers of business which put men 
right in their struggle for success 


If you only knew! If you could only realize that this offer 
places within your reach the knowledge which will straighten 
out snarls in your business life, make the way plain. Here are 
1,497 real money methods, proved by eens of businesses 
for every business man, big or small, steel man or grocer, 
manager or bookkeeper. Since the first edition, this remark- 
able Business Man’s Library has been purchased by 39,463 
concerns and by many of the greatest Sestioune men living. 


One little sentence in one of these books may 
break down a barrier between you and success 


60-Cent Price the Result of 10 


Years of Striving 


A short time ago many thousands paid us $27 for a ro a of books similar to 

, but we were ineatont that more t ho could not afford 
them at that price, ht obtain them. We find that the first edition 
sales a practic ly all of the editorial cost, so that we need make the 
price of this edition only on the raw product—paper, printing, binding and 
shipping—and the mere cost of telling you about them. We searched the 
world for a light, strong paper to take good printing, to reduce a and 
shipping expenses we found it in Germany. Then we reduced the 
margin on plates, binding and packing. Offering 30,000 sets of these 


to judge credite—H: 


=—How to 
collect by, to handle 
ow 


est buyers from the saf 
low to get quick, accurate, 
inside information about a cus- 


ble in no other way, for cre- 
dit man, collectors, accountants 

ry business man interest- 
ed this vital department. 


How to Advertise a 


Business 
low to plan and pd an ad- 


campa 
judge and select 
ims to reach any given clase 


Site effect on dea to 
hor ect on 


ultaneousiy—How 


lowe salaries and eventual success. Why waste years plod 


an’s Libraries at 60 cents a volume, now means _ 
giving away complete business experience which 999 out of 1 persons 
id not ordinarily obtain after long years of up-hill work 
The things which have cost men dearly in fortunes and careers are made 
plain to you in the brilliant pages of business secrets. Out of the success- 
struggles of ern business, the failures as well as the monumental achieve- 
ments, comes this message to millions, as the answer to daily questions, 
cone, me Oi a price which does not approach the value of many 
a le paragraph! is the greatest offer we can possibly 
for this decade. 
i= books present 2,079 pages = jammed full of new ways of making mon- 
told by the Master Minds of Business. This set is a guide to the man in 
¢ private office, and to the worker it gives the short cuts to pause — 
ing an 
blundering alo spoiling opportunities and wasting chances when you can 
get inside know ledge of business, of the executive board, the departments, 
the factory, of financing and selling and advertising? ‘What power can 
hold you back from accepting this offer at only 6 cents a day spread over 
only four months? 
Is a small self-limited job keeping you from seeing and knowing? Find 
out from 112 great, big men—not mere writers, but national business men, 
whose names ‘nspire admiration and confidence— Alexander H. Revell, Foun- 
der and President of the great firm bearing his name; Sears, Roebuck & Com- 
pays Comptroller; Montgomery Ward & Company’s Buyer; John V. 
arwell & Company’s a Man; Sherwin-Williams Company’s President; 
and 107 others. hem place at your disposal the crystallized ex- 
perience of the whole world of business. 
Then add the help which you will get from System, which stands pre-emi- 
nent, the Magazine Business, with 260 to 356 Pages i in every issue and 
750,000 regular readers. Whether you own your own business or are em- 
ployed—System will show you new ways of saving my and cutting out 
It has helped iEundreds to better salaries, bigger profits 
offer now an accept eless help at trifling cost— t you pay for 
carfare or cigars, , over er months only. 


Our S upreme Offe We for 6 cents a day, Ape months, 


up. forme and 
aysteme 1 for ‘kinds of 
levise a 


—How to write ads—How to 
on inquiries 
into orders—How to formulate a 


get your reader to ACT at once 
to cover territoi 


men can’t reach—How 
tab on results of all mail 
all mail sal > 
an enclosure for a business-get- 


to 
the efforts of salesmer withlive, 
bi ting letters—H. 


cal working det for 
to those making 
pecialty of mail order business. 


How to svstematize an entire 
fa or store—How to cut out 
red taps ina simple cost system 
How to keep close watch on 
mi 


e right number of 
employes a ic 
How to decide between e- 
work and nus 
iw 


chine and employeHow to 
ure depreciation, burden, 
rect expense, upkeep, § 
t. 


And chapter after of 


Priceless for 

every kind” ott business in whic! 
eurate cost system is essen- 

tial t to money-making success. 


How to Get and Hold a Position 


an 

secure est market sine 
in selling your iow 
to prepare and apply for ad- 
vancement—How uickly 
gain and hold your employer's 
confidenceHow to master the 
entire routine, “the science, the 
duties, the roblems of an ex- 
ecutive, a department a 


general manag 
¢ work of the man above you, 
without offending or antagon- 
him. 

Not good advice merely, but 
practical, down-to-the-earth in- 
struction in the branches sof 
{ness that will enable the ambi- 
Sous employe to actually earn 
more. 


Offices nd Accounting Methods 
to Ay office accounts 
—How todevise and instal 
complete record and ac 

ing system—How to take 1-4 
leaf trial balances—' 


How 
devise a system that will 
you your month ame n 


Apts mong printed in large bold type on fine 


the fastest of any we ever put out. 


system that fre, you a 
use the 


leaf 

—How and system- 

atize an officeHow to apeed 

an office force to 

ficiency —How to keep exact 
costa—How to handlea 


stock-keeping and 

wi ven- 
receiving 

lanks and forms for 


fi to enjoy. of 
ming ‘cooford an 
re ere 


mates—How to check deliveries 
and mistakes—How to get the 
most out of those under and 
around you—How to size up the 
money-making ~ of ‘ 
new ventures—l.ow to detect 
and eliminate needless items of 
ndie wholesalers and retail- 
ers to the best advantagemHow 
judge 
wor! e **big stick’’ plan 
of selling goods to_retailer: will tell you every dayjthe value 
of all matcria! on hand—How to 9 
turna losing business intoaprof- 
itable one—how to make a prof- 
itatle business more profitable. 
And countless other things 
that every man in an executive 
position needs in his daily work. 
How to Buy at Rock Bottom 
toknow to a nicety what 
stock is on hand—How to keep 
track of promises, agreements, 
deliveries, etc.—How to play 
one salesman against another 
and take advantage of every 
tunity to get a lower price 
quiries from advertisements 
a simple system which will and those which come in the 
bring to your notice automati- 
cally ail data, prices, etc., 
about a given article—How to 
formulate a complete purchas- 
ing and record system for a 
mail order house, a factory. ora 
How to Stop Cost Leaks 
to detect waste—How to 
make an inventory How to fig- 
be a good collector and how to 
hire one=How to organize a 
credit and collections de; 
roductive value of each ma- 
tomer’s ability to pay—How to 
write smooth, diplomatic letters 
that | in the money without 
giving offenseg-How to devise 
a simple and effective system of 
insuring prompt and periodical 
colleciions of all accounts. 
And _ valuable information ob- 
= 
—How to write, refine, illus- 
trate, display, place, and check 
advertisements—How to devel- 
op a crisp, hardhitting, goods- 
selling style ofexpression—How 
to prepare bold, original head 
5 nm count—How 
to advertise for inquiries and 
turn them into sales. 
And an infinite variety of other 
practical points on every phase » ° 
of advertising 
How to Meet and Handle Men 
How to develop strong individ- 
ual to ap- 
and impress men—How 
0 attract, interest, persuade, 
conciliate and convince men= 
How to break down the walls of give 
reserve and prejudice in an 
cordiality and respec low 
Eoalyes shitty in a pros Lm. a light-weight paper, full cloth bound with covers in four colors—suitable for any library or 
employe—How to train and desk. And this 6-cent offer includes an 18 months’ subscription to System (price $3.00). 
p— Ws employeeHow to That’s $9.00 only in all, spread out thin over four months. Your check or money order, or 
a dollar bill, today will start the books to you tomorrow, transportation charges fully pre- 
alty to work, to think, to act, paid, and give you Sysrem for eighteen months. One dollar now and $2.00a month until 
evento fight im your behalf= 39is paid. (West of the Rockies, $10; Canada, $11). Long before the first monthis out, 
ay to keen, fo persenal ween. these books will have a chance to put into y nd with- ‘ 
fouc! = delay as this Edition is going to disappear 
ing force, making each man fee! out 
your special interest in him. Simply tear this ad out now, say accept your offer in Popular 
fn nad cao after section meet; | Mechanics, February, 1913”, write your name and address on a 
piece, of peper, pin all together with your dollar and send to 
ing al 
buman bature. SYS » Wabash and Madison Sts., Chicago [Jf your ciitire office organization. 
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India Paper Edition 
Webster’s 


The 
First 


And 
Best 


Universal Dictionary 


This dictionary is not published by the original pub- 
lishers of Webster’s Dictionary or by their successors. 


This is a new Dictionary. It is printed from new type, new plates and is an entirely new work. 


It contains no supplement, no words added at the bottom of page. 


proper alphabetical order. 


Being new, every word is in its 


It is complete! and unabridged. The printing of this work on thin 


India Paper is the greatest innovation in the history of bookmaking. The exclamation of everyone 
is: “Why has it never been done before?” The old style Dictionary measures nearly six inches 
in thickness and weighs from twelve to fifteen pounds. Printing the same work from the same 
plates on the beautiful India Paper reduces the bulk to only one and a half inches in thickness 
and the weight to within four pounds. Read our Special Advance Offer below. 

Weight 15 Ibs. 


Old Style 
Edition 


India Paper Weight 4% Ibs. 
Edition 


15 Books in One 


1. Com lete Dictionary of 


the glis' age. 
2. Modern Gazetteer of 
the World. 


3. Dictionary of Authors 

with Titles of Works. 

4. Dictionary of Noted 
Names in Fiction. 

5. Dictionary of Foreign 

ords and Phrases. 
6. Dictionary of Scripture 
per Names. 

7. Dictionary of Greek 

and Latin Proper Names 

8. Dictionary of Abbrevi- 

ations and Contractions. 

9. Pronouncing Diction- 
ary of Biography. 

10.Signs and Symbols 

Used in Writing and 

Printin 


11. Marks Used in Proof- 
re ing. 
12. Values of Standard 


Foreign Coins. 
13.List of Amended 


1} 114x9 in. How to Correct it. 

2 inches thick | 15, Complete Atlas of the 
2,205 three-column pages World. 64 Maps. 

Weight 4} P d 


India Paper Edition 


HIS beautiful India Paper Edition is com- 
plete and unabridged. It is bound in 
full Russia, and is so light that it may 

be held in one hand while turning the leaves 
with the other. Who has not wished for a 
lighter, more easily handled Dictionary when 
lugging the heavy unabridged Dictionary from 
the library? It is about like having your wife 
or daughter lug a sack of flour from the pantry. 
What is the use? Why weigh them down with 
a Dictionary that you can hardly carry when you 
can buy the beautiful India Paper Edition in so 
light and handy a form? The illustration shows 
the Dictionary printed on regular book paper 
and the same work containing the same number 
of pages printed on India paper. Take your 
choice. In this advance offer by mail a very 
substantial saving may be had, since no agents’ 
commission or dealers’ profit is involved in the 
transaction. Read our Special Advance Offer. 


Special Advance Offer 


WE will enter your order for this beautiful India Paper 

Dictionary, bound in full Russia leather, and ship 
for your examination, for a payment of $1.00 on approval 
and $3.00 per month thereafter for five months, until 
our Special Advance Offer Price of $16.00 is paid. This 
is but little more than the price of one of the old style 
editions of Webster’s Universal Dictionary printed on 
plain book paper, although the manufacturing cost is 
almost double. This price is strictly limited to the small 
edition now being printed. Mail application promptly. 


Approval Order 


The Riverside Publishing Co. 
Marquette Building, Chicago +13 
Please ship for my examination Webster's Universal Dictionary, 
India Paper Edition, patent thumb index, bound in full Russia leather. 
If after five days’ examination I am entirely satisfied with the work, I 
will send you $1.0C as first payment and §3.00 per month thereafter for 
five months until your Special Advance Offer Price of $16 is paid 
If not satisfactory I will notify you within five days and return to you as! 
soon as I receive shipping instructions. A discount of 5 per cent will be! 
— customers who remit cash with order. Money refunded if vol- 
ume is unsatisfactory. 


Address 
WB Enclose business card, letter head, or give references 


if 
i 
' 
Li 
| 
2.205 three-column pages 
Weight 15 Pounds 


ey 
= | 
= 


12 


£207 


POPULAR MECHANICS 


fas 


PAD 
Boston Garter 
Vite 


SMOOTH AS YOUR SKIN 


To say “Sold by all dealers” is justi- 
fied only if true. When we Fogo you 
for Boston Garter to all dealers in 
men’s wear, we know you will not be 
disappointed. We also know a tmal will 
convince you that Boston Garter 
excels in comfort and reliability. 
CEORCE FROST CoO., 


MAKERS, BOSTON = 


200 KINDS wine's Stes: PUZZLES 


Sample with Catalog, 10 cents 
or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul, Minn. 


M AGIC Tricks, Books 
and Supplies 
Amateurs supplied as well 
as the great Professionals 
interesting and entertaining. 
Mystify and astonish your friends. 


Lar re, illustr ted 
10c 


Every Boy His Own Toymaker 


Greatest ho; book ever written. & how to make a Steam 
Engine, cae Magic Lantern, Boats, k 


electrical and mechanical to: traps, fishing 

illustrations ; also catalog of ko puzzles, Keller's 

Trice’ and THROAT ’’ warbler ond | bird ait 
PUZZLE CO., ST. PAUL, MINN, 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Batter of 
Popular Mechanics wil! pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 
$10 for the Best Contribution 
$5 for the Second Best 
pe ER, 18 IN ADDITION to our usual rates for such contrib- 
uted art 
Quality. n not length counts. ~ 
Checks will be sent on the last day of each month for thi 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR DECEMBER, 1912 


First Prize—HENRY J. MARION. Pontiac, Mich............810 
parating Steel Balls of Different Sizes” 
Second Prize—FRED L. KING, Islip, N. 85 


“ Drawers in Stair Steps” 


EXTRA AWARD 
On account of there being five contributions this month 
each of which deserved second prize, we have YF. an EXTRA 
AWARD of four additional second prizes, as follows 


ALEX MIKULAN, Washington........ 
Hat-Pin Protector” 
“ Lock for a "an Joint” 
EDW. MENGER, San Antonio, . 85 
“Compression Spring Oil-Can Bottom” 
HOWARD WEDDLE, Dinuba, $5 


“Preventing a Handsaw from Slipping When 
Standing on End ” 


All accepted contributions to our departments, “SHOP 
NoTes"’ and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the endof each month. 

Address, EDITOR POPULAR MECHANICS 

318 W. Washington St., Chicago 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


Chart of a Modern Submarine 


Price 25c Postpaid 
Showing and naming over 200 parts. Size 14x 28 
inches. Printed on Plate Paper. 
POPULAR MECHANICS BOOK DEPT. 
31 Ch 


8 W. Washington St. 


point. 
points he needs to know regarding same. 


return. 
We could print testimonials by the hundreds. 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
§ various branches to a point where the careful student comprehends the complete designing, care and operation 

of a dynamo or motor, and one chapter on electric a outlinin 
tion, and all about storage batteries and how to handle them. Each su 
After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
All required tables necessary in the study are in it 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not sati y i is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
Your decision will be what thousands of others have been. 


CLEVELAND ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio 


their construction, care and opera- 
ject is carefully written and to the 


The offer we make of re- 
funding money if book is 


Money would not buy it if it could not be duplicated. 
It is best to order and be your own judge of its a 


Armatures and Fields W - Commutators Filled 
AMERICA’S REPAIR WORKS 


| >) all 
| 
: in | 
HOLDS YOUR SOCK 
= SSS 
= Lisle 25c Sold 
Silk 50c Everywhere 
CED 
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This Book Will Help You 


The Man Best Informed Wins Out 


BiVERY ENGINEER should make it a point to know the theory of what he is 
doing. It is not enough to do what you are told. A man can do what he is 
told for ten years without making any satisfactory progress in his occupation. 


When you are told to do a thing, it means that some one else 
has done the thinking, weighed the evidence, and decided on the 


PLAIN FACTS 


that you should know, plainly 
explained in Audels Answers 
on Practical Engineering 


1, Answers on Air. 2, Water. 3, 
Steam. 4, Fuel and Heat. 5, Steam 
Boilers. 6, Boiler Construction. 
7, Water Tube Boilers. 8, The Steam 
Gauge. 9, The Safety Valve. 10, 
Properties of Steam. 11, Installation 
of ilers. 12, Management of 
Boilers. 13, Engineers’ Law. N 
Firemen’s Law. 15, Steam En- 
mes. 16, The Valve and Valve 
ar. 17, The Corliss Engine. 18, 
Engine Arithmetic. 19, Lubricators. 
20, Installation and Operation 
of Engines. 21, Steam Pumps. 
22, Injectors. 23, Feed Water Heaters. 
24, Steam Heating. 25, Steam Traps. 
26, Belts, Gears, and Pulleys. 27, 
Steam Turbines. 28, Refrigera- 
tion. 29, Practical Electricity. 
30, Elevators. 
When you spend your good hard earned 
money for books, always make sure that 
you are going to receive something that 
will assist you in bettering your position. 


course to pursue. Of course, if that be your work, the only thing 
is to do it when you are told. But don’t deceive yourself into 
thinking that ten years of experience of this kind will give you as 
much ability as if you did at least some of the thinking and planning 
for yourself. The way to advance is to think and know what ought 
to be done, and why it ought to be done a certain way. 

Try to get a broad view, not only of your own part of the work, 
but of everything that in any way comes in contact with it. 
Understand the framework of which your work is but a cross bar 
Know something of the cause of which your work is but an effect. 
Know something of the effect of which your work is the cause. 
And, above all, know why it is done one way, and not another. 


Learn the Theory Underlying the Work 


Good books that teach, no matter what they cost, will 
earn you more money than anything else you could buy. 


If You Are Interested size, and mail 


the coupon, Audels 8 


send me 
for examin- 
ation one copy 


and it will bring to your plant a book of 
sterling merit, for free examination. 
You can have one week in which to 
dig out the mine of valuable in- 
formation contained in its 200 
or more pages. 


If I keep the book, I promise to send 
you within 7 days after receiving it ONE 
DOLLAR, in full payment; if 1 do not keep 
it, 1 will mail it back to you within 7 days. 


Carry It in Your Pocket for One Week 


and at the end of the time, if you do not think the book 
is worth one dollar, mail it back to us. If it is, you 
can mail us $1.00 in payment for your copy. If you 


fail to consider this liberal offer you are not deal- Occupation... 
ing fairly with yourself. We take all risk that ““ Audels SY 

nswers on Practical Engineering” is a book you 
should own. Act now before you forget it. CE Oe . Feb. 


y 
a 
3% 
\ec\ 
Examination St. \ 
Ke 
Engineering 
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Special Offer! 


This $25.00 Tuition Credit in 
Drafting and FREE! 


to a Twenty-Five Dollar ($25.00) Credit to be applied 
on the Complete Tuition covering our regular course 
on Expert Drafting and Designing. 
CHIEF ENGINEER. 


(Special Limited Offer) 


Offer Limited-Write at 


Most wonderful opportunity for men ambitious to 
succeed! Learn to be an expert draftsman right in your 
own home. Keep your present —just devote 
your spare moments to this wor! Send the free cou- 
pon right away for free book and complete information. 


Be a Draftsman! 
Earn $75 to $200 per Month 


That’s what men earn who the training ~~ 
give you on this most liberal offer. com 
pa y handsome salaries to get the Tight ind o aan. 

he work is light, profitable and interesting. You 
are ss for what you know, not the quantity of hard 
work you do. Our practical method of instructions 
enables you to become an expert draftsman and 
designer in an amazingly short time. Learn just as 
quickly and easily athome 
as in the drafting room. 


Expert draftsmen | and 
Guarantee designers give you’ * per- 
sonal” instructions. 


$17.50 
Drawing 
in positions 


FREE! 


If you write at once we will fe you in addition to 
the tuition a magnificent set of drawing instruments 
valued at $17 50, handy size leather bound pocket case. 
You can use this set of instruments for years — when 
you are occupying a high salaried position as expert 
draftsman. 


EE. »,Mail This Coupon 


cou’ UP N Don't pass this exceptional oppor- 
tunity ! f Be one of the men whose 
_ services are always in demand at 
a big salary. f you write at 
once you will receive this $25 

outer uilding coupon for our free 
: and details of this great 
Chicago, Ill. 7~ offer. No obligations—so 

Without any obli 


send it immediately. 
tions on me please send me 
nr free book and complete infor- Chief 


mation about your great $25 free 
tuition credit offer. 


We guarantee to in- 
struct you until placed 


Cash Prizes 


for our 


Young Readers 


5 pee following cash prizes will 
be paid for the 10 best original 
articles suitable for publication in 
the Amateur Mechanics Department 
of Popular Mechanics Magazine: 


First Cash Prize . . $25 
Second Cash Prize . 15 
Third Cash Prize . . 10 
Fourth Cash Prize . . 5 
Fifth Cash Prize .. 5 
Sixth Cash Prize... 5 
Seventh Cash Prize . 5 
Eighth Cash Prize .. 5 
Ninth Cash Prize .. 5 
Tenth Cash Prize .. 5 


CONTEST CLOSES MARCH 3ist, 1913 


To be available the descriptive articles 
must be new, original and suitable for 
publication in the Amateur Mechanics 
Department. Where necessary to a 
better understanding by our readers, 
photographs, plans or pencil sketches 
should accompany the manuscript. We 
do not want mere descriptions of 
things that have been done, unless they 
are such as young people generally 
would be likely to make and can be 
built with ordinary tools and materials. 


Contributers may submit as many 
articles as desired, but no person will be 
judged to receive more than one prize. 
Articles failing to win one of the 
prizes, but suitable for publication 
will be promptly paid for at usual 
rates; all others will be returned. 


Mark your article “For Prize Contest Ama- 
teur Mechanics Dept.,” and mail to Editor 


Popular Mechanics Magazine 
318 W. Washington St., CHICAGO 


ee $259) CREDIT $25% 
This Cgrtifcate ent 
i 
$250 _ 
ILL. 
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“The Chaldean Story 


of the Flood” 


Dug Up From the Ruins 
of Ancient Chaldea 


pD° YOU KNOW that there has been dug up from the 


ruins of old Chaldea a complete story of the Flood — 
the same in every detail as Moses’ account in Genesis 
— and that it was written thousands of years before 
his version appeared? Hardly one in a million has 
ever had an opportunity of seeing this startling story 
— HAVE YOU? But it is one of the many thousand 
curiously interesting accounts in 


The Library of 
Original Sources 


now for the first time available to the general public. 
Up to the present this remarkable Library has only been 
sold by subscription, but by taking over the entire unsold 
edition from the publishers we secured it at an absolutely 
unheard of bargain. Therefore we are able to offer the | 
few remaining sets to POPULAR MECHANICS readers 


AT LESS THAN IT 
COST TO MAKE THEM 


Send us the attached coupon AT ONCE, and we will tell you how to get the Library 
on EASY MONTHLY PAYMENTS, and mail you FREE a book of rare documents 
showing curious inscriptions of the Ancients. Remember there are only a 
limited number of sets, so act quickly. Mail the coupon NOW. You assume 

no obligation. No salesman will call. The book is FREE. 


THIS MARVELOUS WORK is revolutionizing modern thought. It’s turning upside down 
old notions and ideas. It gives the authoritative, rock-bottom sources of our knowledge on 
ALL SUBJECTS OF HUMAN INTEREST from the earliest civilization down to to-day — 
the inside facts which the average person has never even heard of. 


OVER 100 RESEARCH SPECIALISTS spent 10 years gathering the contents of 
this great work. Ancient and remote and forgotten civilizations in all parts of the 
globe were uncovered, and age-buried hieroglyphics on monuments, tablets, sun- 
baked bricks and palimpsests yielded their secrets; untiring workers ransacked the 
hidden literature of every age, ancient, mediaeval and modern, to find the “ original 
documents” that shaped the civilization and influenced the thought and life of 
the world. Nothing like it has ever been attempted or thought of before. 
You'll be amazed at the wealth of information this unique library contains. 


DO YOU KNOW that the old Egyptians, 5000 years B. C., had a Bible 
which they called the “ Book of the Dead”?—Do you know that the 
Assyrian sacred literature gives the story of the Creation? Do you 
know that beoks and newspapers were printed in Asia thousands of 
years before printing was invented by Gutenberg? — Do you know 
that Columbus wrote a journal of his voyages to the new world 
and that it has been found, translated and published ?— DID 
YOU EVER READ the “ Ball and Tyler Rebellion ” ? Luther’s 
“ Ninety-five Theses ”— which he nailed to the church door— 
or Machiavelli’s “* Prince’’? 


YOU'LL FIND THEM ALL — and thousands of others 
equally as curious and important — in the Library of Original 
Sources. Every document is in the exact words of the 
original, translated; every contribution is from the actual 
eyewitness or person who took part; every idea is in the 
words of the thinker, investigator, discoverer or inventor. 


JACK LONDON SAYS: — “It is a whole library in itself. 
I certainly never could spare these books from my shelves.” 


10 sumptuous, massive volumes, bound in rich, deep red 
Morocco; full-page illustrations. Pure silk headbands, 
printed in large, clear type on hand-made paper, gold tops 
—a triumph of the bookmaker’s art. 


Send me the FREE 
book of rare docu- 
ments, showing curious 
inscriptions of the Ancients. 
and tell me of your easy payment 
offer. I assume no obligation, 
the book and all you send me is to 
be /rec, and no salesman is to call. 


Please Mention Popular Mechanica 


POPULAR MECHANICS ADVERTISING SECTION 
we 
my 
Om 
= sow = 
be 
< — 
BR eseal 
= Oy Dept. 
— 
ar 


15 Cents a Copy 


POPULAR MECHANICS ADVERTISING SECTION 


The Pictorial Rebiew of Current Ebents 


Published Monthly 


[Published by H. H. WINDSOR, Editor Popular Mechanics Magazine | 


A brief review of the contents of CARTOONS for January will con- 
vince you that this is one of the magazines for your reading table. 


Here are some of the features to be found 
in the January number: 


An interesting article on the value of the cartoon 
by Lucian Cary, of the Chicago Evening Post; 
a paper of interest to artists and art students, by 
Professor Alfred M. Brooks, of the Indiana State 
University; an explanation of the origin of his 
“Anxious Moments” cartoon series, by George 
W. French, of the Chicago Record-Herald; the 
experiences of a sketch artist, by Matthew T. 
Caine, of the St. Paul Pioneer Press; little stories 
of their mascots, by Edgar F. Schilder, of the 
Indianapolis Star, and Edward S. Reynolds, of 
the Portland Oregonian; a trip back into the past 
for an intimate visit with the great Thomas Nast, 
by Henry C. Williamson; photographic reproduc- 
tions and sketches of the lives of Frank Warren 
Hopkins, of the Denver Times, and Frank M. 
Spangler, of the Montgomery Advertiser. 


All this in addition to the scores of full- 
page reproductions of the best cartoons that 
have been printed in the daily papers of the 
country and publications of the old world. 


These reproduced cartoons are selected from a 
collection of more than ten thousand each month. 


Send your order to CARTOONS, 318 W. Washington Street, Chicago, Ill. 


Bound Volumes 
One and Two 
NOW READY 


These two bound volumes, 
of six numbers each, con- 
tain more than 2,000 repro- 
ductions of the very best 
cartoons that have been 
printed during the past 12 
months. A collection of 
more than 120,000 cartoons 
was made in order to secure 
them. Bound in the two 
volumes they make an “in- 
stant history” of the year 
1912 for they are a pictorial 
record of the events of the 
world during the past year. 


These two books, artistic- 
ally and durably bound, are 
now ready for distribution 
and will be sent all express 
charges prepaid to any ad- 
dress in the United States 
or its possessions upon 
receipt of 


One Dollar Each 
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YOU MUST READ 


BALZAC 


Nowhere in the literature of any country on 
the face of the globe are there any books like 
Balzac’s. His is the greatest name of his day in 
the literature of France and he has won a per- 
manent place among the world’s greatest writers. 
His powerful imagination and his intimate knowledge of 
life enable him to scale every height and sound every 
depth of the passions of human character and he truly 
called himself the “Secretary of Society.” 

If you would read the book of life, then you must read 
Balzac; but if you must see and read only what is super- 
fical then do not read Balzac. He deals not with things 


as they should be, but with things as they are, and his 
human experience. 


university is the great university of 


THIS ENTIRE SET OF 18 VOLUMES, SENT ON 
APPROVAL 


18 Superb Library Volumes 


This library edition consists of 18 beautiful 
volumes, complete unabridged. Each 
volume measures 8% by 5% by 15¢ inches and is 
bound in a substantial, genuine English cloth, 
deep blue in color, and with gold dust proof 
tops, and head bands. The entire set consisting 


of 18 superb volumes, will be sent for seven days’ exam- 
ination to those sending coupon below. 


Special Low Price and Terms 


To introduce this handsome Library Edition of Balzac’s 
Complete Works, we will, for a short time, accept orders 
at nearly one-half price on terms of only $2.00 a month. 
The regular price of this complete Library Edition is $54.00 
—now offered you at $29.50 and sent on approval. We 
do not ask for any deposit or ony guarantee. Just tear 
off and mail coupon and we will ship the entire set to you 
for seven days’ examination in yourown home. You can 
then examine the volumes carefully and if they are satis- 
factory, send us $1 as first payment and $2 a month, untul 
the special price of $29.50 is paid. But, if the books are 
not satisfactory and you do not wish to keep them, then 
notify us and we will send you shipping instructions for 
the return of the set, at our expense. ould anything be 
more fair? Mail coupon below at once. 


THE THOMPSON PUBLISHING CO. 
1127-29 Pine Street, St. Louis, Mo. 

Send me for seven days’ examination, one set of Balzac's Complete 
Works in 18 volumes Library Edition. If I am satisfied with the books, 
1 will send you $1 as first payment and §2 a month thereafter, until the 
special price of $29.50 is paid. If 1 do not wish to keep the books, J will 
notify you within seven days and the books are then to be returned at 
your expense, as offered Popular Mechanics readers, 


The Ideal Books 


For the Wide-Awake American Boy 


The handsome set of four books—“ Mechanics for Young 
America” and “Amateur Mechanics” ( Nos. 1,2 and 3) — 
each book bound separately in Illuminated Covers, and the 
whole set inclosed in a heavy Bristol Folding Case with 
extension clasp—will be sent prepaid to any address for 


7OO Things a Boy Can Make 
1000 Illustrations Showing How 


Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 

full and complete directions are given on constructing the following 

and hundreds of other things which appeal to the heart of every boy. 
Electric fogtoncse — Seam and Gas Engines— Motors —Wireless and Morse Telegraph — Self- 
ehicles — Toboggans, Bobsleds, Ice-Boats — Boomerangs — Paddle Boats, Canoes, 
Outfits — Cabins 
elescopes—Gliders and Aeroplanes— Kites and Balloons 
ectric Furnaces —- Electroplating Outfits—Lathes— Foundry Work at Home—lIron, Copper, 
Brass and Other Metal Work — Bookbinding—China and Pottery Kilns — Parlor Magic Tricks, etc. 


Ask Your Book Dealer or Address the Publishers 
POPULAR MECHANICS BOOK DEPARTMENT 


318 W. Washington Street, CHICAGO 


Propelled 
Rowboats— Campin 
lights— Cameras 


Tents — Fishing Tackle— Magic Lanterns — Search- 
Aquariums— 


Mechanice 
| 


This $15 Drawing Outfit 


But you must write at once. Offer expires 
in 30 days. I make this most exceptional 
great offer only to a limited number of 
selected students.—Just think of it! A complete, regular Draftsman’s 
$15 Working Outfit with high grade Imported German Silver Set of 


INSTRUMENTS—ALL FREE 


e a Draftsman! 


Draw $125 to $175 per month at once 


There is an urgent demand always for skilled draftsmen. Our 

companies are issuing calls every day for men to fill positions 
aying from $125.00 to $175.00 per month. Many positions paying @ 
75 to $100 per week always open. Work is light, pleasant a 

profitable. nlimited opportunities for expert draftsmen and 


designers. Mail coupon for valuable book, “Successful Drafting.” It explains 
how you can become a skilled draftsman in a short time. It’s free — Just think : 


A most wonderful opportunity for a limited 
and selected number of ambitious men! For over twenty years I have been doing the I Guarantee 
highest paying expert drafting work. I am Chief Draftsman of a large and well known 


t To instruct you until 
company. Long ago I saw the urgent demand for practical, trained draftsmen and I competent and placed 


organized my practical method for ambitious men whom I trained personally. Each month in a positionat a regu- 
the demand for practical, trained draftsmen is salaries are being paid wit | & 
right along. Never before have we felt the need as we do today for men who really know ff $175.00" per month 
practical ——y — the way I am training my students. At this time I can accommodate a and furn an you free 
few more men (from the ages of 16 to 40) in my spare time. If you write me at once I will $15 Working Outfit 


send you my book, “Successful Drafting,” with full particulars—all free. But you must at once. 
write to me — or send coupon now. 


m= we “~ Earn Big Money at once Jj Yes. my friend, you can make big money at 


once right at home from the very start,— 
FREE 
Outfit Coupon % while Learning at home J 2s much as $5 to $10 per day I will pay you, 


while learning. 
Chief Draftsman: 
ENGINEER’S EQUIPMENT CO. 
Div. 1192 CHICAGO, ILL. Q& 
Without any obligation on me, 


Mail Free Coupon Now 


| woe LA Mail this Free Coupon at once and I will send you my boo 


“ Successful Draftsmanship” and full particulars—all FREE. 


I will send my book if you write at once, absolutely free — 

also particulars about my offer to a few ambitious men 
who want to make from $2,500 to $5,000 a year. No 
obligations whatever on you in sending the coupon. 


-§ Address Chief Draftsman 
Division 1192, Engineer’s Equipment Co. (Inc.) 
CHICAGO, ILL. 


ticulars of your liberal “ Personal 
Instruction” offer to a few students. 
It is understood that I am obligated 
in no way whatever. 
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AUTOMOBILES 


AUTOMOBILES are now made with 
large wheels and solid rubber tires, 
doing away altogether with punctures and 
blowouts. They have light but powerful 
engines, air cooled. In place of gears, 
transmissions, ete. is the “‘roller drive’ 
which is perfect and fool-proof. These 
ears have large wheels, like buggies, so 
that they travel more comfortably on or- 
diary roads than do any of the smaller 
automobiles with pneumatic tires. They 
are called “‘motor-buggies,”” but are hig! 
grade automobiles. They weigh from 
eight to ten hundred pounds. Price two 
passenger, $187.50; four passenger, $537.50. 
Send for catalogue. C. K. Duryea Motor 
Company, Saginaw, Michigan. 


GUARANTEED 5,000 miles without 

purcture. if your tires are old. don't 
throw them away. or you'll throw away 
50 to $200. With Durable Treads we 
give you a written guarantee for 5,000 
miles without puncture. This is_ binding 
whether your tires are new or old-tread- 
worn, rim cut or rut worn. Durable 
Treads cost only half as much as tires. 
Write for booklet and special discount 
at once to Colorado Tire & Leather Co., 
1010 Broadway, Denver, Colo., 532 W. 
34th St., New York City, N. Y. 


FORD. owners wanting five electric lights 
available any time, using Ford magneto for 
charging a storage baticry (self contained 
system). Write American Battery Com- 
pany, 1129 Fulton St., Chicago. 


YOUR Auto Top made look like new; 
our leather dressing also softens and 
preserves the leather. Formula and full 
instructions, $1. Full particulars for stamp. 
Formula Sales Co., Racine Jct. Sta. Racine, 
Wis. 


CHAUFFEURS—Before taking examina- 
tion send fifty cents for Questions and 
Answers. L. I. Lutes, ex-State Examiner 
of Chauffeurs, Utica, N. Y. 


TIRE air pressure is important. Only 
guaranteed pocket tire air pressure gauge 


on sale. Price $1. Budke Auto Co., 
v nive rsity City, Mo. 
STEVENS- Duryea model $650. 


Stearns 30-60, $600. Both good con- 
dition. R. Y. Sanders, Atlanta, Georgia. 


AUTOMOBILE dealers, reach country 
readers through ads in Boyce’s Weeklies. 
Circulation 1,000,000 weekly. Send for 
free Result Checking Book. Use letter- 
head. Classified Dept., 500 Dearborn Ave., 
Chicago, Ill. 


BIG reduction in pleasure and commer- 
cial cars, new and used. Write for prices 
on what you want. Eureka Auto Co., 
Beavertown, Pa. 


TWO cylinder, five passenger, “‘Northern’’ 
automobile in good condition. 00. Want 
cheap land. Chas. Bailey, Garner, Towa 


ONE new 30 H. P., 2 or 4 passenger 
Duryea Roadster, $500. Chesney L. Jones, 
Haskell, New Jersey. 


BUICK Roadster, 2 cylinder, 22 horse- 
power, ‘‘powerful,”’ good condition. $275, 
or will exchange for automobile sundries. 
Kearns Typewriter Exchange, Beavertown, 
Pennsylvania. 


WELDING oxy-acetylene process— 
How construct and use plant from materials 
handy. Scale drawings, fluxes, chemicals, 
formulas. 50c prepaid. American, Pub- 
lishers, Aberdeen, S. D. 


WHITE Steam Automobiles, second-hand 
and new; all second-hand parts, Whites, 
Stanleys, Locomobiles, or other Steam 
Automobiles. Prices reasonable. State 
your wants. Lake View Garage, Lake View 
New Jersey. 


FOR Sale. Stanley Steam Racer. A 
‘peach."’ $600. Lucas & Son, Bridge- 
port, Conn. 


MAXWELL Touring Car, $300. A. D. 
Spencer, Charlevoi, Pa. 


LEARN How To Run An Auto. Audel’s 
Answers on Automobiles will teach all 
about Carburetors, Ignition, Timing, En- 
gine Troubles, Overhauling and Driving. 
A complete course of 500 pages with 375 
diagrams highly endorsed by men who 
know. $1.50 to any address. Money back 
if not pleased. Theo. Audel Co., 72 Fifth 
Ave., New York. 
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Classified Advertisements 


Adverti ts in this tion, 15 cents per word, each insertion, minimum 
10 words, payable in advance. To insure ads being inserted under proper class- 
ified head in the March issue, copy must reach this office not later than 
February Ist. 


Chicago, Iilinois, October 1, 1912. 
Popular Mechanics Magazine, Chicago, 


Gentlemen: Our trial ciassified ad in the Popular Mechanics not only paid for itself, but 
gave us a profit of $75. Since that time, whenever we have tried io save by cutting down our 
ad in your magazine, we have simply robbed ourselves, and so now, instead of grudging the 
money we pay you at the first of each month for aur ads, we feel more like appearing to be 
what some might call reckiess, and letting right go of a big roll, as we are sure of its coming 
straight back, together with an enormous interest. One thing is certain — advertising in 
Popular Mechanics can't be overdone. Yours very truly, 

(Signed) POPULAR SHOW CARD CO. 


WELDING Broken Parts. Broken cyl- AUTOMOBILE SUPPLIES 
inders and crankeases can be made good 
as new by autogenous welding at frac- 
tion of replacement cost. No charge un- 
less satisfactory. Absolutely guaranteed. 


: quickly introduce the marvelous merit of 
Orient preparations. On receipt of $1, we 
send material for making pint ‘‘Mystic’’ 
scored from loose wrist pin. Bore not ad 
enlarged—no need for new pistons and 
igs; easily applied, pro- 
this is ducing most brilliant shine. Also pint 
us manner we offer you an economica Orient High Gloss Body and Furniture 
and satisfactory remedy. Re-Boring Worn | Cleaner and Polish, removes dust, grease 
— oil without use soap or water leaving most 
ne Pistons and rings so vat ° 
your motor will again be as powerful and ‘Magic 
quiet as when new. You cannot afford | Metal Polish, contains no gasoline or acid, 
to send your cylinders to any jobbing mach- | producing easily and rapidly most brilliant 
ine shop—it requires skill and experience lustre of any “metal polish in the world 
to insure a finst class job. Let us explain We can not sell but one lot to a person 
why we think we can serve you best. our on this special introductory offer, wh 
charges are reasonable. Consider This. is good only to those ordering prior to 
Above all else you need to know that the Mar. 15th. Money back if not delighted 
firm you entrust with your cylinders is Agents wanted; order quick. Orient Chem- 
reputable and responsible. Motorists in ical Co., 640 Gumbel Bldg Kansas City 
wearly every state know us favorably from Missouri. i a 
experience. Let us give you references from 


sour vicinity, Ask about us of any Water- | KEROSENE for automobiles.  Air-Fric- 
bury bank or manufacturer. If you re- tion Carburetor, new ‘‘Model B’’ uses suc 
quire such services as we offer write for cessfully half and half mixture lowest 
complete information and estimates. — ond 

— Welding Company. Waterbury, more econonry Satisfaction guaranteed or 


money refunded. 


Suits all automobile and 


WINTON Motor Truck Sangean. marine motor Special agents’ prices 

George Wills, Canal Dover, Ohio. Department .’ Air-Friction Carburetor 
° Co. Dayton Ohio. 

GET Our Free Catalog, Consolidated FOR Sale. Two cylinder, 12 hp. Hols- 

Kerosene Engine Works, Detroit, Mich. man air-cooled opposed gasoline engine 


~ complete and in running order $40. Also 
TOURING Car fully equipped $225. | 6 bp. single cylinder water-cooled engine 
Walter Robb, Canal Dover, Ohio. complete and in running order $25. Also 
20 hp. White compound steam engine, 

VULCANIZE your own tubes. The Gaso- generator and burner, good condition, $590. 
line Vuleanizer will enable you to put 1123 North Ave., Bridgeport, Conn. 
a hot patch on your tube in fifteen min- MAKE your auto pump water, saw wood, 
utes. No experience necessary. Complete etc., by using Quick Detachable Pulley. 
in every detail, for $1.25, postpaid. Clamps on rear wheel. Postal brings illus 


Budke Sales Co., University City, Mo. trated circular with prices Simplex Co., 
— MOL Victor Building, Washington, D. C. 

“THE How and Why of the Automobile’ YOUNG MAN, would you uu accept and 

A 200-page book of practical information wear a _ fine tailor-made suit just for 
for seekers after the fundamental facts re- showing it to your friends? Or a Slip-on 
garding the gasoline engine and its appli Raincoat Free? Could you use $5 a day 
cation to the motor car. Interesting and for a little spare time? Perhaps we can 
instructive to both the beginner and the ex- | offer you a steady job. If you live in a 
pert. Bound in full cloth—250 illustra- town smaller than 10,000, write at once 
tions. Price, $1 postpaid. Popular Me- | and get beautiful samples, styles and this 
chanics Book Dept., Chicago, wonderful offer. Banner Tailoring Com- 


pany, Dept. 29, Chicago. 
AUTOMOBILE mode Svery part shown | 
and named. You can to all intents and CHARGE the battery goutseS. Amer- 
purposes take off the wheels, raise the | [ca rectifiers—all sizes. Storage bat 
hoed and remove the body; ‘exposing to | Sites. Battery Com- 
view the vital parts. The only practical | Bulton St., cnicago. 


method of studying the automobile. Price, ON account of change of business will 

50 cents penpere Popular Mechanics sell stock of Hemmeter Spark Caps at 

Book Dept., Chicago. half wholesale price. Cc. DPD. Stone, 609 
Jefferson Ave., Toledo, Ohio 

AUTOMOBILE instructions, four weeks’ ANTI-FREEZE protects your radiator 


course covering shop and road work—pro- from freezing. Two expert formulas fer 


vision for out-of-town men. Send for book- "the Gre 4 
PM West Bide MC. A Auto- 1535 Grand, Kansas City, 
mobile School, 318 West 57th St., New — - - 
York, N. Y. FILL your own tires. Full directions, 
including receipt, 20 cents. Lucas & 
FOR Sale—One Thomas 40, 5 passenger Son, Bridgeport, Conn. 
auto, full equipment. One rear axle, one REMAGNETIZING COIL (with dynamo) 
four speed transmission, and engine parts. | for charging magnetos. $75. F. J. Lamb, 
H. W. Baum, Evans Mills, N. Y. 162 Baldwin Ave., Detroit, Mich. 
DON'T throw away your old dry bat- 
SIMPLEST way on earth to time valves teries. Recharge them cheaply. New 
and spark on automobile and gasoline en- diccovery Instructions 20c. Smith Bros., 
gines, 25c. ‘“‘Strong,’’ Homer, Mich. Box 126, Winfield, Kans. 


| 
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WE sell for fame, Original mail order TIRES- ew fresh stock, while they last; FOR Sale: Pierce four cylinder run 
Auto House. 32x3% tires—Guaranteed— | 28x35, $7.75; 30x3, $8.60: 30x3%, $11.50; only 500 miles, tires new $150 Cash, in 
$14; Silk Mohair tops—$10; Side lamps— $13.40; 34x4. $18; other sizes, perfect condition throughout. Edw. P. See- 
$1. 75; Head lights for’ cat- ber’s, 704 Main St., Buffalo, N. Y. 

—$1; All size wheels—$2; Yind shield— q Wit order, ailance C. O., 
$7.50; Speedometer —$8 ” Carburetor Puri- | D.; examination allowed. Para Auto Tire | i= miles $185. 
tan—$1; Ford Model vps radiator—$18; | Co., 1417 Michigan Ave., Chicago, Il. . : 

Ford Model N-s Radiator—$23; Run- FOR Sale: Several shop worn Pierce 
about Body—$30: Touring Car Body, 2 MOTORCYCLES AND BICYCLES bicycles thoroughly guaranteed perfect in 
door—$35; Touring Car Body, 4 door— every particular 25% discount. Send in 
$40; Touring Car Body, 4 door, 5. pas- FOR Sale—1912 magneto Pope $125, | “ePosit to insure one of these bargains. 


senger—$52.50; Oval gasoline tanks—$3.75; | 1919 battery Curtiss $60. 1911-4 Indiat E. P. Seeber’s, 704 Main St., Buffalo, 
Model” 10, Radiator—$26; Bosch | jagneto and clutch $125. 1911 twin 7 | N.Y. 


Magnetos—$24; Splitdorf Type Magneto and | ygerkel clutch and magneto $120, 1910 ~ MOTORCYCLE Riders, Send 25¢ one 
Coil—$22 ; Puritan Co., 51 to} battery single Merkel $85. 1910 battery | years subscription. Has Motorcycle and 
Yale $55. 3-1912, 4 Indian 3-1912 | Gas Engine Department, etc. Digest, 
in Indian $175. 1912 twin Indian two Grand Rapids, Mich. 
TIRES—Guaranteed 3, 500 miles, Stand- | twin Ind Grand _ Raj 
ard manufacture. 28x3—$9. 30x3— WANTED—First class motorcycle. Model 
$10.15; 30x3%4—$14.80; Six | Pe | rdahl, Wahpeton, 
4—$21; 35x4—$21.75. izes accord- | St., Phila. Pa. N._D. 


WE buy, sell and trade used motor- FOR 


ingly. 10% with ance C. 0. Sale: 5-hp Pierce single - 

D. privilege. eyeles; sell low as $25. Build, repair | anteed a bargain $135." 
Co.,_3500_ Lindell, St. Louls, Mo. | or supply sow ue. a on | ing Standard single, and Thor single in 4 
> AMBLE ngine, carburetor, was vie first class condition $75. E. P. Seeber’s, 

ot evele Works, 1429 Carroll Ave., Chicago, | 704 Main St., Buffalo, 
14 ‘hp. Autocar engine, carburetor, coil | *)'!0!S. . 1911 HARLEY single, guaranteed per- 
transmission, differential, copper tank, MOTORCYCLES. Guaranteed used | fect, must sell, $145. Adolph Liebrum, 
radiator, $75. All in good condition. G. | motoreycles. Cut prices for 60 days. M. | Taylor, Texas. 


"auto owner buys at | Mo. Motorcycle Dept. ville, Ky 
Full recipe and | perfect condition, horn, speedometer, head- | FOR Reading Standard Twin, 
instructions for $1. €. B. Dalton, 803 | light, generator, steel studded detachable | JUSt. overhauled, new sprockets, chains, 
Fidelity Building, Portland, Maine. tread, one extra new tire. A bargain at bearings and tires; renickled and re-enam- 


—_——— | $175.” Peirson, 240 West Somerset St., | @led $100 cash. Edw. Seeber’s, 704 Main 
MAKE your own Carbon remover. 50c Philadelph St., Buffalo, N. Y. 


package of ‘‘Carbo-Solvent’’ makes over 909 ~ NDIAN. Price 115. 
$120 for 1911 twin, M. M.'s. Anderson's 1912 INDIAN 7.1 5 
2 M. 2 912 INDIAN 7-hp. 185. Davi 
THERE'S big money making your, own Motorcycle Store, Batavia, Tl. Fotheringham, 
Polish, Body Polish, Tire Fillers IAN 1 $50. 6) 7 wan 
Grade_Formulas,”” ete. $75. Feiler, 2121 N. Broad, Phila. Pa. ington, Ky. 
COMPLETE Steam Power Plant for WANTED—Second-hand motorcycles. | BIG i 
small Runabout. Price $50. Write, E. | Must be in good condition and_ cheap. jaye 
Fisher, Greensburg, Pa. William Bogue, Box 381, Keokuk, Iowa. for special bargain list. Shaw Mfg. Co., 
AUTOMOBILE and Motorboat owners: FOR Sale—Nine twelve 4 cylinder Pierce. Galesburg, Kansas. 
Here is a real self-starter that will start | First class condition, best offer over $250 DON’T buy a Bicycle Motor Attachment 
your engine without cranking. — tones it. O. F. Gloystem, Twin Falls, wan you get our catalog and prices. Shaw 
line the natural fuel. Adapted to Fords. | Idaho. g. Co., Dept. 27, Galesbur, Kansas. 
Only $17.50. Guaranteed. Write vr SINGLE 4 hp. M. M. Motorcycle. Lamp. MOTORCYCLE and Bicycle aa 
cireular. ‘Northern Leberatories, condition $85. Earl J. Spencer, | 300-page book of up-to-date practical in- 
ica Lebanon, Ohio. fermation. Profusely illustrated. Price, $1 
A FORD Valve Grinder will grind valves ELECTRIC Light for Motorcycles. Stor- postpaid. Popular Mechanics Book Dept., 
without somoring cylinder a. Sate age battery built right. $5. American | Chicago. 
matic rotating motion. ttached in @] Battery Co., 1131 Fulton St., Chicago. MOTORCYCLE Manual—Construction and 
moment. new and uide for uctio 
the Will lifetir Fu FOR Sale—1912 Four cylinder Pierce of a motorcycle fully described 
ntoreyc ly i 1 Wil and illustrated; complete trouble chart; 
guaranteed. Write for ‘and price cox, 1 195 pages: cloth bound, 50 cents Postpaid : 
J. H. Wall, 290 Hope St., Bristol, R. I. | Greenfield, Mass. paper covers, 25 cents. ’ Motorcycle Manual, 
VULCANIZERS Auto owner or shop. | 1910 “‘THOR’ Motoreycle, new tires. | 51 Chambers Street, New York Cit ; 
Catalogue Vanderpools. Springfield, Ohio. ae ae Eugene Ruhlander, Staun- SAVE $25 to $50 by buying your motor- 
OLD Tires Look New and Mileage In- pce <3 cycle now. Our list comprises late models 


a Harley, Excelsior, Indian, Triumph, Marsh 

creased with Rubberized Tirepaint. Big , 

profits selling it. Formula for $1. Chem- $6. $6.1 Armac, _Scrivens, Ashtabula, Ohio. 

ist, 1535 Grand, Kansas City, Mo. T ibes ail sizes, $2. All” first grade, Mar- _il2 HARLEYS ,. Excelsiors, Triumph; 
REPAINT your car yourself—with our | anteed the best. Tire seconds new, $3.5 guar 

materials and full instructions, you can | Get our bargain list now. Erickson, S03 ante per . r prices st. § 


Another lot x 
$ Wh) 


bula, Ohio. 

repaint your car as well a regular | Parnell Ave., Chicago. 

painter and save from $25 to $50, depend- ORCY ” tlac ; HE Simplex Sight Gauge for Harley- 

ing on its size. Previous experience un- RCYCLE — Davidson, Excelsior, Flanders and other 

necessary, Latest Write today | G:over Kortonic, 4353 Warner Road, Cleve- w 

for full information and color cards. We cA a mes; keeps clean; A s ran : 

also make Liquid Gun Metal, the National Jand. Ohio. postal brings catalog. Buck Sales Company, 

Brass Enamel, $1 a can, express prepaid. 1909 ARMAC motoreycle in good running | 211 N. 12th St., St. Louis. 

Tho only article of proven merit for | order for sale, or trade for moving picture 

lamps, radiators, ete No_ polishing. | machine. A. R. Moore, Eustis, Nebr. AERONAUTICS 

Arsenal Varnish Co., Dept. P, Rock Island, SALE—Thor 3% hp. $75. Clarence Os- 

lilinois, wald, 1323-6th Ave. N., Great Falls, Mont. but 9400 fer 

fresh stocks Just bought an entire surplus | INDIAN Seven, ($130, Merkles, | of year's earnings. 10% for $100. Guar- 


single and twin, cheap. Box 53, Altoona, antee $800 


Pennsylvania to $2,000. Write for partic- 
Pnnsy 


stock, Order today while they last; — 


: lars. Frank Orndorff, Mattoon, IIL. 
—$8.90. Tubes, $2.40; 30x3—$9.60—$2. : : 
32 oe FOR Sale. Ten motorcycles, Excelsiors, 
$1.80 80 20 Indians: also Lathe and Emery Wheel. MODEL Aeroplanes. 


27” in length 
Send for free ¢ 


Also exhibition models. 


yrices in proportion. Write for complete | Must sell. Burke Cook, Warsaw, Ind. 


We ship C. TWIN Indian, five horse, $85. Photo on on Co., Box Bath, N. Y. 
) oO ress charges. 
Chicago, Tl. BARGAIN, ris Peerless 1912, with mag- every detail accompanied by complete in- 
- neto. John Greytak, 817-8th Ave., Great structions, $250. (Guaranteed flyer. Very 
FOR Sale. 50 small steam auto en- Falls, Mont. inexpensive. Lock Box 119, Onida, South } 
pines, $5 to $10 each. Lucas & Son, | lamp. protects you. | !akota. 
Bridgeport, Conn. Write Erickson, 8039 Parnell Ave., Chicago. SECOND Hand Grey Eagle Motors at 
STEAM auto boilers bought, aod ~ Te- TWIN Curtiss racer $75. New Iver- | bargain pric Motors have been taken in 
paire d. J. L. Lueas, No, Fox St., | Johnson $175. Raymann Weaver, Copley, | trade for larger size and are guaranteed 
Istidgeport, Conn. Ohio. same as new. See our ad for new models 
CYLINDER rebored, including new piston FOR Sale Minneapolis, also Harley | om page 153. Kemp Machine Works, 
and rings; $8 to $12 a cylinder. Sterling | Davidson, pnd condition, bargain. Brems, | Muncie, Ind. 
Engine Co., 331 8. Clinton St., Chicago, Corona, N. FOR Sale—A 30-40 hp. air-cooled sae 
Tilineis. INDIAN ac engine perfect 28. G. | plane motor $300. Write quick, Cc. 
AUTO tires mended in one minute. | French, Melrose Hids., Mas Walter, 935 Broadway, Denver, Colo. 
Write for particulars, M. R. Silvernail, PIERCE four cylinder San bar- ELASTIC 1/16” 15’—10c. Supply Cir- 
Altamont, N. Y. gain, $175. Nichols, Chili, N. Y. culars 2c. ‘‘Lea,” Brunswick, 
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COMPLETE Plans, drawn to scale, in- 
cluding concise building instructions: 
Wright Biplane. Bleriot Monoplane 
lie, “Cecil Peoli’’ Champion Racer, 
Curtiss Convertible Hydroaeroplane, 
“Ideal” Racer, 15e. All three foot’ flying 
Models. Set of five—$l. 40 pp. Model 
Aeroplane Supply catalog, 5c. Ideal Aero- 
plane Supply Co., 82% West Broadway, 
New York. 


30 HORSE aeroplane motor water cooled, 


complete, $175, fine order. Aviator Nel- 
son. New Britain, Conn. 


SEE! Our 1913 aeronautical Catalogue. 
Most complete ever produced. Hot off the 
press. Sent amywhere for six stamps. 
Heath Aerial Vehicle Co. Chicago. 


TRACTOR type bipiane slightly used. 
equipped complete with new model 
motor. Also tent. Complete outfit $1150, 
Kemp Machine Works, Muncie, Ind. 


PATENTS secured on In- 
ventions. Cc. Parker, 910 S&t., 
Washington, D. C. 


“VEHICLES of the Air,”’ the newest and 
only up-to-date contribution to the litera 
ture of aeronautics, contains large working 
pians of all successful modern flying ma- 
chines. This book of 500 pages. 140 half 
tone photographs and 130 drawings is the 
only book published containing every known 
fact of this interesting subject. Size, 9x 
5% inches. Price $2.50 net, postage 25 
cents extra. Popular Mechanics Book Dept., 
Chicago. 


MODEL How to Make and 
Fly Them. By . Twining. Consisting of 
5 sheets of A drawings, showing three 
different models, with descriptive booklet. 
By mail, 55e. Popular Mechanics Book 
Dept., Chicage. 


BOOKS AND PERIODICALS 


DON’T buy that book. We loan standard 
books by mail. You can buy or return 
them. We plan short courses of reading 
for you free. Self-help; business: health; 
house, home and field; economic and social 

3; books for writers and speake 

science, etc. Lists and bi-weekly 
Library Critic on request. State subjects in 
which interested. Oriental Esoteric Library, 
119, Washington, D. C. 


FOX and Hound and Trappers World 
Monthly Magazine about Fox, Coon, Rab- 
bit, Skunk, Mink, Opossum and Wolf 
Hounds; has good Beagle Department; 
tells how to hunt, trap and sell furs; 
tells of good locations for Hunters, Trap- 
pers and Fishermen; $1 per year; sample 

Fox North Main St., 
Decatur, Tlinoi 


PDIBTERICH’S 50 Perpetual Motions. 
Tells all about Perpetual Motion, illus- 
trates 50 different forms. Tells about 
Patent Office Practice in regard to same. 
Very interesting. Sent by mail es 
on receipt of 25c, coin or stamps. °. 
Dieterich, 65 Ouray Bildg., Washington, 
listrict of Columbia. 


“THE Amateur Craftsman’ tells how to 
make Aeroplane, Canoe, Telephone, Furni- 
ture, Toys, Traps. Illustrated. 10 cents 
postpaid. W. Miller Co., St. Paul, Minn. 

NEW Book, “Jane,” 10c. Catalog of 
hooks and den pictures free. Bond Pub. 
Co., A 5, Columbus, O. 


FASCINATING Books ‘‘Her Secret’’ 25c. 
Catalogue for stamp. Duff, 2713 Mozatt, 
Chicago. 


BOY'S Book of New Inventions—<A_ story 
of the adventures of a boy who went to 
the workshops of inventors, aviators, elec- 
tricians, and photographers accompanied 
by a scientist to explain things. Told in 
a fascinating way and deals with wireless 
telegraphy, aeroplanes, photography, mo- 
tion pictures, etc. Price $1.60 postpaid. 
Popular Mechanics Book Dept. 318 W. 
Washington St., Chicago. 


“TELEPHONE Troubles and How to 
Find Them.” (56 pages). 5c. Hyde 
Co., 183 5th St., Milwaukee, Wis. 


STEEL Tempering Book for mechanics 
and Mechanical Digest one year, special 
offer, 25c Mechanical Digest, Grand 
Rapids, Mich. 


“SHIP Ahoy” is a unique narrative of 
personal experience, by an ex-clergyman who 
enlisted in the U. S. Navy as a coal passer. 
Ti formation, humor, pathos, entertainment. 
Postpaid twenty-five cents. Bennett & Co., 
319 Muirhead Building, San Francisco, Cal. 


Pi. ‘ishing Co., ‘Huds m St., 


best and handsome y 


r of Popular Mechanics Magazine con- 
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Mechanics Co., 


non-technical book on 
first-class authority “for 


bo: k puri hed on this interesting 


met: ie as an art recrea 


cpubar Mechanics Book Dept., 


Troub les and 


Reese Publishing House, } 


other books and pictures free. 


making Schemes 


Spacing Compasses for Lettering zon 
this 


Electrochemistry answered. 


GET Ready Now for 1913 Registration. 
We will prepare you for entrance to 
Medical, Law, Pharmacy or Engineering 
Schools Individual Instruction—Residen- 
tial or Home _ study. Brooks Classical 
School, Dept. PM., Schiller Bldg., Chi- 
cago 


LEARN Show Card \ Writing z and be 


your own boss. Show Card Writers earn 


$75 to $150 monthly. Our course teaches 
this profession thoroughly and complete. 
Regular price $30. We sell the same 
complete course for $ Circular free. 
& Company, 9 La Salle 8t., 


FOR Sale—$i0 1 Lettering Course; $20 
Shorthand Course. Box 86, French Lick, 
Indiana. 


“UNC LE Sam is a liberal employer, Qual- 
ify for a Government position. We prepare 
you by mail for any Civil Service Exami- 
nation. Write today for free Booklet 4 
Capital Civil Service School, Washington, 
District of Columbia 


YOU can draw cartoons and comics, Be- 
ginners learn thoroughly under per- 


fected system. Learn high-salaried, un- 
crowded profession. Particulars free. 
Hamilton School, 209 E. Ontario 8t., 
hic ago, 


1,000,000 COUNTRY and small town 
homes reached weekly by a classified ad in 
Boros's Weeklies. Ask for free result 
hook Use letterhead. Classified Dept., 500 
Dearborn Ave., Chicago, Til. 


FIRST $45 takes “complete I. C. S. Metal 
Mining Course never used, fully paid, $110 
originally. _ Benson, Jeffris, La. 


ANYONE | ean learn mechanical draught - 
ing with my patented device. Send fir 
a circular. 8S. Knapp Studio, 236 Jeffe. - 
son Ave. E, Detroit, Mich. 


“HOW to make printing cuts- “Paint le 
200 formulas, all 20c. Publishers, 
19 Clinton St., Albany, N. Y. 


ANDY making—$15 course 50c. Cireu- 
lar | free. .__Eagle Co., “L.” Quincy, Mass. 


EAR N Drafting at home. Your spare 
time will secure you a fine position. In- 
struments free. Write for catalogue. 
Maxton Institute, 158 Lawrence Street, 
Brooklyn, Us 


~ COURSES By Mail: Civil s Service, Nor- 

mal, Academic, Business, Law, Real Es- 
— and Engineering 60-page Bulletin 
fr Write for it today. For ‘Special 
Tuition Scholarship,’ apply Carnegie Col- 
lege, Rogers, Ohio. 


YOU can earn $90 to $175 a month im- 
mediately on leaving our School, ‘eo 
teach you at small expense to become ex- 


pert Electrician, Plumber, Bricklayer, 
Painter, Decorator, Draftsman or Moving 
Picture Operator. Write immediately for 


catalog and full particulars, Coyne Na- 
tional Trade School, Dept. 9192, 51 KE 
Miinois Street, Chicago, Ill. 


YOU can write 100 words a minute with- 
out knowing Shorthand. My new method, 
Abbreviated Longhand, simpler than the 
simplest shorthand, tried and approved by 
thousands. Your money back if not de- 
lighted. Sample lesson 20c, Full 
lars free, Write today. A. B. 

Court Reporter, Dept. C., Buffalo, N 


SIMPLIS Shorthand by Mail Easiest 
learned. The fastest writers use ‘‘Simplis.’* 
Write today. ©. Churelill Business In- 
stitute, Grand Rapids, Mich 


AMERICA’S finest. penman teaches by 
mail successfully. Your name on a card 
aud Journal free. Write before bedtime, 
tonight, Francis B, Courtney, Box A, 492, 
Detroit, Michigan. 

IMPROVE Your Manners—Be_ popular— 
Win friends. Happiness wealth. 
Write Wagner, 1243 Lexington Avenve, 
Ne york 

RESIDENTIAL course in Chiropractic 
at half tuition. Write for particulars. 
Antigo S¢ hool of Chiropractic, Antigo, Wis, 


DON’T fail to read Independence and 
Fortune_ under Business Opportunities 


THE Seven Wonders of the Modern 
World—What are they? Do you agree 
with the selection resulting from the in- 
ternational poll of greatest scientists taben 
ly Popular Mechanics Magazine? 
ecmplete result of this vote showing the 
selection of the wonders together with a 
historical sketch of each one reprinted in 
pamphlet form mailed to any address for 
10 cents in stamps. Popular Mechanica 
Co., 518 W. Washington St., Chicago. 
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Chemical Advice Frederic Wirthman, 
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PLASTER and concrete casting, instruc- 
tions, $1 (ornamental), 12,000 words, 0 
illustrations, clear, simple, ‘concise; treatise 
on manufacturing artificial marble, paper 
mache, casting marble dust, modeling, 
coloring, gold leaf gilding and burnishing, 
eiastic moulds, casting from life, casting 
witrout skill garden furniture, fountains, 
benches, etc.; interior decorations, rich 
ceiling beams, wall panels, columns, fig- 
ures, ete.; renovating old buildings with 
stucco, concrete and plaster to mansions 
2,000 word illustrated description free. 
117 Russell St., Brooklyn, New 
(ork. 


1,200 CARTOONS for $1. A Panorama 
of World Events, Political, Industrial, 
Social, Humorous, Tragic—all of intense 
human interest. Six numbers of Cartoons 
Magazine (January to June, 1912, inclu- 
sive) representing the best work of over 
100 of the best cartoonists and hand- 
somely and durably bound in hook form 
will be sent prepaid to any address for 
am. Cartoons, 318 W. Washington St., 
‘h 


MATHEMATICS made easy for all by 
Repp’s Calculator. Figures out, in the 
twinkling of an eye, every conceivable prob- 
lem that occurs in the Office, Store, Shop. 
Bank, Farm or Factory. Greatest time and 
labor-saving work on figures in the world. 
Copyright 1912. Price, $1. Vest pocket 
Popular Mechanics Book Dept., 
318 W. Washington St., Chicago. 


STOP working for wages. Learn a pro- 
fession in 180 hours which will make you 
independent for life. Booklet, ‘“‘How to 
Succeed,”’ sent postpaid. Address Dept. 
P. M., Weltmer Institute, Nevada, Mo. 


BRIEFHAND enables you to write 100 
words a minute, using longhand characters. 
in order to introduce this latest substitute 
for shorthand we are distributing 5,000 
copies of the complete self-teaching Brief- 
hand Manual, containing 2,900 illustra- 
tions, for 25 cents each. Order one today 
before all are taken. Premier Briefhand 
School, Box 97, Washington, D. © 


THE Mastery of Words. How to com- 
mand the right word. Invaluable. Write 
E. D. Snow, Main St., Hornell, N. Y. 


TRADE SCHOOLS 


MAKE $5 to $8 a day as skilled Elec- 
trician, Plumber, Draftsman, Moving Pic- 
ture Operator. We teach you in short 
time at small expense, profitable trades. 
Free employment bureau places graduates 
in good jobs. Special limited offer now. 
Write at once for catalogue and full par- 
ticulars—no obligations. Dept. 8192, Coyne 
National Trade School, 51 E. Illinois §St., 
Chicago, Tl. 


AUTOMOBILE School. You learn with 
your hands under the superintendence of 
the best instructors obtainable at the Chi- 
caro School of Write for par- 
ticulars. .. Edwards Automobile 
School & eee College, Dept. B., 1429 
S. Wabash Ave., Chicago, Ill, Phone Calu- 
met 3684. 


PICTURES AND POST CARDS 


THE Latest Picture Hits. ‘‘My Cham- 
pagne Girlie’ and “La Belle Danseuse.”’ 
l5e each, or the Two complete with 100 
other ‘“‘Catchy Art Ideas’’ for 25 cents. 
Union Art Co., 585 M., Garfield Ave., 
Jersey City, N. J. 


COLLECT postcards! Great fun! Re- 
ceive cards from everywhere! Your name 
inserted free in exchange list if you send 
10c for 4 months’ —— to 20 

te Ex- 
Chie ago. 


page magazine. 1 yea Se. 
change, R 9, 3827 N. 44th ch 


POET Longfellow Postals. Ten cents 
dozen, with free Calendar. Printer, 60 
Deering Street, Portland, Maine. 


64 STATE Capitol views, mailed in 
folder, 15c. Beautiful women postcards, 
hand-colored, 7—25c. Chicago postcards 
6—he. Elite Exchange, R 9, 3827 N 
44th Ct., Chicago. 


JOIN Florida Correspondence Exchange. 
Membership 10 cts. P. O. Box. 1342, Jack- 
sonville, Fla. 

PANAMA—A souvenir from the Canal 
with pamphlets, 10c. Panama Souvenir 
Co., Bas Obispo, Canal Zone. 


If you really want to exchange post 
cards, try our splendid club. Lists circu- 
late in many countries. Membership, ; 
Halcyon Club, Box 133, Erie, Pa. 


25 BEAUTIFUL High Grade Souvenir 
Post Cards. Also our new illustrated cata- 
log for id 10c, The Rehm Co., Weehaw- 
en, 


READ Pictures Instead of Words— 
The current history of the world in car- 
teons. 1,200 cartoons for $1. Jan. to 
June, 1912, inclusive issues of Cartoons 
Magazine, handsomely and durably bound 
in book form will be sent to any address 
prepaid for $1. Cartoons, 318 W. Wash- 
ington St., Chicago. 


CARDS exchanged for results. 10¢ mem- 
bership in Pacific Card Exchange, Bryn 
Mawr, Wash. 


PHOTOS. “Beautiful women ; 
beauty poses, 10c. Curtis Co., J 1, ae 
wood, Chicago. 


POSTALS. ‘Pretty Girls 4 bewitching 
posts. 10c. 12 for 25c. icurtte Co., L2, 
Englewood, Chicago. 


OUR members in Norway, Switzerland 
and everywhere would like to exchange 
ecards with you. Membership 10c. Inter- 
national Post Card Exchange, 2917 Wash- 
ington Bivd., Chicago, Ils 


YOU'LL get cards from everywhere. 
Membership 10c. Idaho Card Exchange, 
Dept. K, Box 906, Boise, Idaho. 


CAMERAS AND PHOTO SUPPLIES 


NIFTY photos—10 for 25c. Paul Duff, 
2713 Mozart, Chicago. 


UNEXCELLED! The World's Most 
Famous Paintings, reproduced on _ post- 
ecards, faultlessly printed, magnificently 
colored. 25 for 32c; 50 for 60c. Post 
Card Co., 207 Wall, Syracuse, N. Y. 


“CASH and the Camera” contains 247 
money-making ideas. I find buyers for all 
prints I deem worthy of publication. Send 
instantly for particulars and — Leaf- 
let of Instruction free. A. 8S. Dudley, 
Expert, Box 775G, Philadel: 
phia "a. 


FREE—10 Beautiful Viewcards of Phil- 
adelphia to all trial members. Fee 1l0c. 
International Postcard Exchange, Fairhill 
Station, Philadelphia, P; 

POSTCARD Collecting’s Extremely Inter- 
esting. Membership l0c, three months 25c. 
Mention P. M. World Collectors’ Club, 
Hartford, Conn. 


22 NEW York views, colored, 10c; 99— 
25c; all different. Landsman, 1380 Pros- 
pect Ave., New York. 

EARN money weekly 
full details, 2c stamp. 
9, Roxbury, Mass. 

10 PERFUMED Postcards, your name 


in gold 10c. N. Bloomington Co., Bloom- 
ington, Ill. 


writing at home, 
Ross Charles, Dept. 


LEARN Transphotography. Make beau- 
tiful colored transparent photographs, on 
watch cases, dials, chinaware, mirrors, etc., 
with or without camera. hg ae in- 
expensive, profitable. Cow of Instruc- 
tions 25c. Greenhalgh, 316° 58th Street, 
Brooklyn, N. Y. 


BARGAIN 2,000 ft. frame mouldings at 
4c per ft., 8xl0 Portrait Camera $11, 
Voightleander Portrait Lens $32, % size 
Golsen $8, background $3, two Shutters 
$5, card paper cutter $75. Gale V. John, 
Richwood, 0. 

MOVING Picture Camera takes standard 
size picture same as you see in theatres. 
2argain. 0. Pitckman, 3612 E. Wash- 
ington St., Indianapolis, Ind. 


LEARN To Be An Automobile Expert. 
Our experts will train you on real auto- 
mobiles to become successful chauffeur, re- 
Pairman, tester, demonstrator or salesman. 
Practical experience guaranteed. Our 
graduates succeed. Send to-day for terms 
and catalogue D. Peoria School of Motor- 
ing, H. F. Edwards, Educational Director, 
824-826 Main St., Peoria 


YOU Can Learn to be a ae or 
Repairman in five weeks by “Y. A. 
System.’ Shop-work, Lectures, "han 
Repairing. Fifth Successful year. Over 
Successful graduates. Send for Book- 
let A. Automobile School, 
Beventh and Walnut, Cincinnati, Ohio. 

PRACTICAL Steam Engineering taught 
by practical steam engineer; steam engines, 
boilers, pumps, indicator diagrams, etc., 
small cost, easy payments. Two cent 
stomp for particulars. Correspondence 
School of Steam Engineering, 857 Secona 
St.. Fall River, Mass. 


TRADE Schools are very successful ad- 
vertisers in Bayce’s Weeklies. Circulation 
1 000,000 per issue. Write for free Result 
Checking Book. Use letterhead. (Classi- 
fied Dept., 500 Dearborn Ave., Chicago, Ti. 


A COMPLETE course in interior | decorat- 
irgz in all its branches. Practical work. 
Enter any time. Write for further informa- 
tion. Kalamazoo School of Interior Deco- 
ration. Academy of Music, Kalamazoo, 
M ‘chigan. 


PAINTING, Decorating, Paper Hanging 
tevght by actual practice. Free catalogue. 
Chicago School of Painting, 414 Dearborn 
Ave., Chicago. 


JOIN Hoosier Card Exchange, member- 
ship 10c. Terre Haute, Ind. 


BEAUTIFUL, eo Text and Fac- 
Simile Pictures 10¢ each. High grade 
posteards, 10c per Booklets and 
Valentines. Illustrated circular free. 
Reilly Company, 4017 N. Franklin Street, 
Philadelphia, Pa. 

ARTISTIC hand-colored Photos. Beauti- 
ful landscapes. Oil Painting and Water 
Colors. Write today. August Duna, 138 
Zeigler St., Boston, Mass. 


RARE circus postcards, 25¢ set. s. 
Arnold, Montgomery, Ala., Gen. Del. 
SPECIAL. Ten colored postcard views 
of Oregon for ten cents postpaid. Brinck- 
erhoff Supply Co., Carlton, Ore. 


POST Cards: 10 Assorted and Pluto 
and Proserpine—Dime. Good Sense Sup- 
plies. French Lick, Indiana. 


5 DANDY Hand-Made Comic postals 
(colored) for 10c, wish you'd see them. 
Post-Card Artists. 2226 Barry Ave. Chi- 
cago. 

16 GUARANTEE Nickel grade __post- 
ecards lic. F. Franz, Goodthunder, Minn. 


35 DIFFERENT views 25c. in Oblund, 
Mountain Ave., Dorchester, Mas 


JOIN Postal Club, Massa- 
chusetts. Cards and list free. 10c. 


POST CARDS—Hundreds of notable and 
historic scenes in Ireland, England and 
Scotland—Add some of these beautifully col- 
ored views to your collection; interesting and 
instructive. Catalog and one sample card 
sent for 5 cents in American stamps. 
Strain, P. M., The Lighthouse, Belfast, 
Ireland. 


FILMS Developed Free. Prints 3c up. 
Send two negatives, any size, for sample 
ecards. Monroe Co., Jamestown, N. Y, 
Professional Experts. 


WE buy, sell and exchange—Bargains in 
Microscopes, Telescopes, Field Glasses, 
Cameras, etc. Bargain list free. Kahn & 
vests established 1850, 26 John St., New 
ork. 


WANTED—Good post card size Camera. 
195 Mulberry, Ind. 


KODAK Films Developed, 10c¢ per roll, 
any size. Prompt gee given mail or- 
dere, Prints 2%x3% to 3%x4%, 3c; 4x5 
to 3%x5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New York City 


MONEY in Photography. I start ama- 
teurs making money at home taking por- 
traits; become professionals. Studio secrets, 
retouching, etc., fully explained. Wells’ 
Studio, East Liverpool, Ohio. 


BIG Money Saved on Photographic Lenses 
and Apparatus—goods exchanged; repairing 
done. Ralph J. Golsen, 65 East 46th Street, 
Chicago, Department P. 


York's largest photographic store 
will take your old Camera or anything 
photographic in exchange toward any new 
Kodak or new Camera of any make or 
size, or high grade Anastigmat lenses; 
send today for the largest photographic bar- 
gain list. Koehler’s Camera Exchange, 
7 East Mith Street, New York City. 


ANY roll film developed 5c; all prints 
Se. Photo postals 3c each; 
8x10. Enlargements 20c. 
Works, Oneonta, N. Y¥. 


100, $1.50. 
Caulkins Photon 
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MOTION PICTURES 


BUSINESS OPPORTUNITIES 


A VOLUME of practical information 
for Motion Picture Operators and Begin- 
ners. How to avoid trouble and produce 
clear, steady pictures, and take care of 
machines. Highly recommended by ex- 
pert operators throughout the United States. 
20c postpaid, stamps or coin. J. W. 


Buickerood, Bound Brook, N. J. 


DOUBLE Your Income—Write Motion 
Picture Plays. Easy work, literary skill 
unnecessary. Send $1 for complete copy- 
righted course. Students’ questions an- 
swered and work criticised free. Our ser- 
vice satisfies or your money back. United 
Play Brokerage, Desk A, Fostoria, Ohio. 


POWERS No. Picture Machine, 
new $145. No. ! $60. Fredericks, 
2017 North Twelfth. “Philadelphia, Pa. 


MOVING Picture outfits bought and sold. 
Bargain list. National Employment Co., 
Duluth, Minn. 


$25. TO $100 Paid for or Photoplays. You 

ean write them in spare time. Demand 
increasing. Your ideas are valuable. 
Beautiful illustrated book, containing valu- 
able information, Free. Authors’ Motion 
Picture School, 1533k First Nat. Bank 
Bidg., Chicago. 


FOR Sale—Moving Picture f films from % 
to 1 cent a foot. One 2 pin Edison L 
Two Powers No. 5, $85 each. One Stand- 
ard, $150.  Stereopticons, Outfits and 
slides, all bargains. United American 

American Bank Bildg., 


~ 


Film Brokers, 
Knoxville, Tenn. 


Machines 
Amsterdam, 


WANTED. Kinetoscopes. 
sold. Fred L. Smith, 


MOTION picture plays wanted. You can 
write them. We teach you by mail. No 
experience needed. Big demand and good 
pay. Details free. Ass’d M. P. Schools, 
601 Sheridan Rd., Chicago 


WRITE Moving Picture Plays: $10 to 
$100 each; all or spare time: experience or 
correspondence course unnecessary. Details 
an Atlas Publishing Co., 304, Cincinnati, 
Ohio. 


$5 TO $40—Moving Picture Machines 
Send for calalogue. Ralph J. Golsen, 65 
East 46th Street, Chicago, Department P. 


WRITE Moving Picture 
Pay. We will show you how. 
Brockton, Mass. 


Plots. Good 
Ripless Co., 


DUPLICATORS AND DEVICES 


MULTI-Copy Typewriter for sale, cheap, 
with equipment. Letter set in typewriter 
ty Prints thru wide ribbon by roller. 


. 500 typewritten letters (not imitations) 
per hour. Write Marble Arms & Manu- 
facturing Company, Gladstone, Michigan. 


(Sporting Goods Catalog Free!) 


HOW to get a Hektograph that will make 
150 copies in 10 minutes; letter size, $2. 
Write for circular. Heyer Duplicator Co., 
118 No. La Salle St., Chicago. 


TO MANUFACTURERS 


MANUFACTURERS—Inventors—We want 
several specialties to sell. Qur force of 
agents can sell goods of merit. Give full 
details in first letter. Simplex Mfg. Co., 
Kewanee, 


Business, will 
Explain fully. 


ENTERING Mail Order 
consider your proposition. 
Box 214, Winnsboro, Texas. 


WANTED—Exclusive agency high grade 
Preposition for Northwest or Pacific Coast. 
Box 633, Seattle, Wash 


MAKE More Money! Operate a good 
substantial Mail Order business—our 
“Silent Salesman’ system—can easily be 
done in spare time yet the possibilities 
are unlimited! For years ‘‘Booster’’ has 
actually and accurately led thousands like 
you over the Successful Road to Wealth. 
To succeed you've got to tead The Booster 
Magazine for ‘‘Booster’ is Opportunity 
and starts you in business for yourself 
tells you how to get the dollars—puts you 
next to the best money making proposi- 
tions on earth—ones that really get You 
the money! Send 10c for two months 
trial subscription. Booster Magazine, 
Northwestern Building, Chicago 


MAIL Order Dealers! 
need our 1913 Advertising Kate Book 
with the latest Dollar-making feature 
“Ads That Pay.’’ Hot from the presss! 
Gives you cost of Advertising in 2000 
recognized magazines and mewspapers, lo- 
cation, circulation, closing dates and other 
useful knowledge. Inciudes thirty original 
Mail Order propositions, winners every 
one of them. A $10,000 investment at 
your service You can make a legitimate 
profit of on every dollar order, This 
very valuable manual sent prepaid to you 
for lve. Write Dearborn 
tising Agency. 21 Dearborn St. Chi- 
cago. 


YOU can make $50 weekly, in spare 
time, manufacturing Tip-Top the new de- 
licious, pop corn confection—the finest you 
ever tasted—simply melts in your mouth. 
No capital or experience required—great 
opportunity to start a big business of your 
own and make money easy and quick. 
Formula and complete _— ions for manu- 
facturing ten cents silve U. 3S. Specialty 
Co. Dep. 29, New Philadelphia, Ohio. 


Advertisers! You 


YOUR opportunitiv—Become manufactur- 
er. Experience unnecessary, no canvassing 
$25 weekly easily earned, at home, dur- 
i Sample and particulars 
Manufacturing Company, 
44814 South Mathews, Los Angeles, Cali- 
fornia. 


~ 


START a formula business, make $50.00 
weekly, 50 cents brings complete instrue- 
tions and 25 best formulas. CC. Parker, 
Box 28, Columbia, Tenn 


USE your spare time to build up a mail 
order business of your own. We help 
you start for a share in profits. 27 op- 
portunities. Particulars free. Mutual Op- 
portunities Exchange, 1 Buffalo, N. Y. 


RESILVER mirrors and make plenty of 
money. Full instructions, 25 cents. Au- 
burn Supply Co., Dept. CC, 7746 Peoria 
St., Chicago. 


ANYONE, Anywhere $5 daily “replating 
silverware. Samples free. KE. Fiske, 101 
Shettield_Ave., Buffalo, N. Y¥ 

“SEND me a dollar bill and 1 will send 
you manufacturer's recipe for making an 
article used in nearly every household in 
America. Can be made by anyone at 
home. Easily sold. Your profit from 300 
to 500%. Business can be started with 
dollars. Your fleld—the United 
I am proprietor of manufactur- 
ing company, also a large business well 
known in the east. This proposition should 
make you big money. Your dollar cheer- 
fully returned if not satisfied. 
Winkelman, 1833 N. Western Avenue, Los 
Angeles, Cal 

BE Independent. Make $50° weekly with 
a New Invention, just patented. 8c profit 
on every dime. Small investment. Ex- 
perience unnecessary. Circulars mailed free. 
International Metal & Ferrotype Company, 
Dept. Chicago, Til. 

SEND me 25 cents and I will show y« you 
one of the best money making plans in 
existence. Can be operated entirely dur- 
ing spare time. Suitable for men and 
women. This is no scheme, outfit or in- 
struction school. Send at once and be 
B. Lessig, 3859 Coral St., 
Phi 


YarrR classified ad can “be placed it in 
1,000,000 small town homes at low cost 
every week. Ask for free Kesult Checking 
Book, Use letterhead. Classified Dept., 
Boyce’s Weeklies, 500 Dearborn Ave., Chi- 
cago, ITIL 


A Bit Shy on Salary? I pick up $1,500 
yearly additional from newspaper corres- 
pondence. My book tells what's news, how 
to get it, where to sell. Newspaper direc- 
tory included. No correspondence school 


expense; only 50 cents Morris White, 
Station, 50, Detroit, Mich. ‘ 
? ? CHICAGO Quiz Bureau ? 7? 107 


Washington boul., Chicago answers all 
questions from Chicago, addresses of in- 
dividuals, firms, or factories, where best 
to buy—sell—or have articles made, En- 
close 2 coin with Query, also special 
researches made. Saves you Time and 
Trouble. Try it. 


AGENTS wanted: Men or Women now 
employed to work one hour a day to sell 
“Clearall.”’ Indispensable for storekeepers, 
railroads, street car Cos., automobilists, etc. 
Quick seller. 100° profit. Send 25 cents 
(coin) for large sample and full details. 
Northern Laboratories, Chicago. 

I WANT You to handle ‘‘Successful 
Brains’ and my other Mail Order books 

they are the best on earth—millions of 
copies should be sold on merits alone 

fortunes should be made by those who 
heed their teaching! Write me and I 
will make it to your advantage to sell 
these, my newest and best books, by fur- 
nishing you circulars and books at the 
right figure. May I send you confidential 
Mail Dealers prices? Weissgerber, North- 
western Building, Chicago. 

BUSINESS Opportunities ~ for you—with 
money making methods in Digest you can 
make $$$. One year ~~ only 
25c. Digest, Grand Rapids, Mich 


LEARN “Auctioneering by _ 
Attica, Ind. 


ence. P. 0. Box 72 _ B, A 

LIVE Wire Mail “Order F Proposit ion. You 
sell Business Houses. No atch Penny 
Scheme. R. D. Martin, P tainfield, New 
ersey. 


BLACKSMITHS 


BLACKSMITHS—Here is your  oppor- 
tunity to be an expert blacksmith without 
help as life is short. Try Toy’s Modern 
Methods doing hard jobs easy. Forging 
and welding all kinds of steel solid, and 
tempering and hardening all tools to a 
standard by colored charts. This is real 
information, not theory. All for one dol- 
lar. Send for free samples. W. M. Toy, 
Sidney, Ohio. 


SELL your formulas, ideas, plans and 


knowledge by mail. Some make $1,000 
monthly. Instructive booklet for stamp. 
Information System. 286, Marie' a, Ohio. 


Art and "Process of ry 
ing. A fascinating and profitable occu- 
pation. 25 cents postpaid. Auburn Sup- 
ply Co., Dept. EE, 7746 Peoria St., Chi- 
cago. 

GU ARANTEE D> > Re mington typewriter 
free with $1 monthly Typewriting Course. 
Merit Service, Oshkosh, Wis. 


FINISHED and unfinished stock, pat- 
etc.. for making an improved 
tool, Exceptional opportun- 
ity for mechanic having $150 for imme- 
diate investment Address Box 5, Sta- 
tion G, Southbridge, Mass. 


DO you want to own a silver er plating 
business, or manage a shop for half the 
profits? Instructive pamphlet free; write 
today. Milliken Co., Davenport, lowa. 


PATENT on draft operating device. 
Can be retailed complete for six dollars 
with big profit. $800 cash takes it. No 
triflers. Victor € Cozine, Gloversville, N. Y. 


SHEBT Bluing, Mending Tissue, | Gold 
Eyed Needles, for Mail Order and Trust 
Scheme Dealers. Samples Free. Frank 
Shilling Co., Navarre, Ohio. 


I MAKE 0) a day at home 


Spare 
time, mailing booklets. You can do as 
well, Booklet explaining all for stamp. 
John Menihan, 218 8. 4th St., St. Louis, 
Missouri. 


A new business is springing up all over 
the country. In the New England States 
hundreds are making big money in the 
Wet Wash business doing 30 pounds of 
washing for 50 cents, returning to the 
housewife extracted. Cost 
of washing 6 cents; 30 cents profit in a 
wash. In every household a _ prospective 
customer. Small capital needed to be- 
gin with for machinery. Write me for 
particulars. William Johnson, 150 N, 
Division St., Buffalo, N. Y. 


$15 CAP ITAL will start you in t busi- 
ness as manufacturer's agent. The Family 
Tooth Powder. Is the greatest tooth clean- 
ing preparation in the world. The retail 
price for a 4% oz bottle is 25c or $3 
per doz You can buy a gross for $15. 
Leave a dozen at $2 per doz., in 12 drug 
stores on 60 days’ consignment, and after 
the first few bottles are sold watch it sell 
itself. Send 25c for a bottle to try, post- 
paid. Address J. N. Forrest, M. D., D. 
D._8., San Francisco, California 


PU KN your spare time into money. Join 
us in a profitable mail order business, one 
that you can operate at home. Large 'prof- 
its: quick returns: small investment. Our 
10 years’ successful manufacturing experi- 
ence, personal assistance and new ideas 
assures you success. Write for positive 
proof and free booklet. Pease Mfg. Co., 
incorporated, 144-148 Broadway, Desk A, 
Buffalo, N. Y. 
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MAKE $1 earn $50. Razor Blade Sharp- 
ening pays large profits. Easily ny 
in spare time at practically no expen 
Three million owners use four million 
. _Big demand for sharpen- 
ing. Booklet ‘‘How to Operate a Sharpen- 
ing Business” free. What others have done 
ou can do in your town and by mail. 
Nice money making opportunity for those 
who apply now. G. A. Haynes, Boston, 
Massachusetts. 


BE first from your locality to represent 
me and make $1,000.00 to $3,)00.00 per 
year Extra Money. Write today. You will 
receive a wonderful offer. Edwin Pauley, 
Erie Bank, Buffalo, New York. 


HERE'S Your Chance. $10 starts as 
clean, legitimate and independent a mail 
order business as you can put your name 
to. Indisputable proof, facts and details 
free on request. Address Expert, 420 
Home Bank, Baltimore, Md. 


EARN $7 to $12 daily, restoring faded 
colors in rugs and _ carpets. Whole or 
spare time. Original American Process. 
Great demand. capital. Full par- 
ticulars free. Eldred, Dept. 75, Detroit, 
Michigan. 


FREE—For 5c to cover advertising, etc. 
T’ll send, sealed, sample circular and full 
instructions for operating scheme that 
brought me $2 an hour. If_ satisfactory, 
remit $1; if not, return. Robert Fink, 
Kane, Penna. 


LEARN the truth about Mail Order Busi- 
ness before buying outfits. Valuable in- 
formation and particulars free. Mail Order 
library, P, Tompkinsville, New York. 


GUARANTEE anyone $50 weekly from 
start, without capital. No _ canvassing. 
Something new. Better investigate quick. 
Make your spare time profitable. L. N. 
Todd & Co., Holladay, Va. 


START an_ anti-fly crusade and make 
money manufacturing traps. Our plans 
A. E. 


make success easy. Enclose 1l0c. 
Chapman, Official Fly Catcher, Redlands, 
California. 


MAKE $10 daily restoring colors to faded 
rugs and carpets. Spare time. Tremend- 
ous opportunity everywhere. Simple, easy. 
Mirror Silvering course free. Free particu- 
lars. Coxe, Dept. MD., Omaha, Neb. 


FOR Sale—Drug Store on one of the 
best corners in Louisville, Ky. Exceptional 
opportunity. For particulars address 
Crescent, 250 S. Hite Ave., Louisville, Ky. 


CONDUCT Paying mail order business 
from your home. 5 starts business, com- 
plete course $1. Particulars free. Box 
115 Brooklyn, N. Y. 

BE a manufacturer! Big profits. Eas- 
ily done. Your kitchen will serve as a 
factory. Sample formula, lists and plans 
16e. bo Anjo Company, Box 497, Gales- 
cure, > 


START a mail order business. Re- 
liable guide tells how, where to buy, 25c. 
Geo. R. Allen, Bound Brook, New Jersey. 

LEARN the “Dry Cleaning’’ business. 
Complete instructions 20c. Profitable Ser- 
vice Bureau, 4333 _N. Sawyer Ave., Chi icago. 

MAKE money winter evenings. Tu 
your time into cash. Small capital. 
Particulars free. P. Benson, Stewartville, 
Minnesota. 


MAIL Order Business. I start you free. 
P. Newnham, Waukegan, 


SOUTH America’s gigantic money mak- 
ing opportunities for large and small capi- 
talists—and for colonists—send 10c for copy 
of consular report and booklet on Peru. 
Stevo. Seljan, Official Immigration agent 
for government of Peru, 1441 A, Old Colony 
Bldg., Chicago, Illinois, U. S. A. 


SPECIAL Offer—Your name in our di- 
rectory. Big mail for you. If interested 
in the mail order business; agents oppor- 
tunities; plans, formulas, etc. Subscribe 
to our magazine three months, 10c. The 
“‘Lever’’ Mail Trader, 44 Elizabeth, New 
Jersey. 


BE Your Own Boss. Start mail order 
business. We teach you. 20 years estab- 
lished. Everything furnished. ‘Starter’ 
free. Krueger Co., Dept. 2B, 167 W. 
Washington, Chicago. 

WIDE-Awake inventors, men with ideas 
and small manufacturing concerns may 
obtain financial assistance from the Ken- 
ton, Ohio, Commercial Club. Visit Ken- 
ton immediately if you mean _ business. 
Harry Hopwood, Sec’y. 

1,000 MANUFACTURING order 
secrets. 25c. Stevens & Co., Buffalo. 


SEND for my booklet “‘How you can 
become your own master,’’ without capital 
in a business in which there is no com- 
petition. E. Daugherty, 1236 W. Madi- 
son St., Chicago, IL 

ADVERTISERS, Mail Order Men, Cir- 
cular Mailers. Join the Mail Order Busi- 
ness Club, particulars free. Circulars 
mailed, 15¢ 100. John Griesmaier, 5952 
Lowe Ave., Chicago, Ill. 


BIG Money in the Mail Order Business. 
Experience unnecessary. Small capital. 
Instructions free. 719 Central Blidg., 
Rochester, N. 


DISTRICT managers (men or women) 
wanted to handle our line of quick selling 
specialties through sub-agents. Small cap- 
ital required. Big profits assured. Get 
busy now for territory. Sanito Co., Roches- 
¥. 

EST: ABLISHED business in Grand Rap- 
ids, Mich. cash or time. Would 
take or di is as part pay. 
F. J. Lamb, "162 Baldwin Ave., Detroit, 
Michigan. 

WANTED—Good automobile mechanic, 
with little capital to invest in growing 
business. Address Expert, 6th floor, 318 
W. Washington St., Chicago. 

MAKE your advertising pay better by 
placing it through a reliable, legitimate 
agency, at no extra cost to you. Get our 
advice about your proposition. Pevear & 
Co., Rochester, N. Y-. 


FORM a corporation—Congress Law for 
D. C. and all sg pt cheap. Raise money 
easily. U. S. Legal Corporation, Wash- 
ington, D. C. $1,225,000,000 

COLLECT money by a sure, a. sys- 
tem, Income $1,000 to $5,0 a year 
Quick results. No capital required. In- 
structive book, “Skillful Collecting,’’ free 
National Collectors Ass’n., Long Street 
Newark, Ohio. 

FORMULAS furnished by expert chem- 
ists, for manufacturing Tollet. Household, 
and Technical products. Government serial 
numbers btained. Catalogue for stamp 
I. Mystic Company, Washington, D. C. 

WE Help Raise Capital at once to start 
you in retail—manufacturing—patent—real 
estate—mail order or ang legitimate busi- 
ness by means of “‘Our Practical Method.” 
Particulars free. The Business Aid Co., 
K504, Detroit, Mich. 

“AN intelligent person may earn $100 
monthly corresponding for newspapers. No 
canvassing. Send for particulars. Press 
=: ndicate, 700, Lockport, 4 


I Made $50,000 in five years with a 
small mail order business; began with $5. 
Send for free booklet. ‘Tells how. Hea- 
cock, 5074, Lockport, N. Y. 


FOR ADVERTISERS 


YOUR 30 word ad in our 20 Page Post- 
card Magazine, lic. Display, 50c¢ inch 
Elite Exe hange, 7 No. 44th Ct., Chicago. 


SEND for my circulars of new money 
making ideas. Postal will do. Chas. Metz, 
P. O. Box 87, Times Sq. Station, New 
York. 

QUIT Wage Slavery. Own a_ Business. 
We start you. No capital required. Free 
particulars. Home Supply Co., Springfield, 
Missouri. 

BE a chewing gum manufacturer at 
home, no machinery necessary, complete 
formula $1. Particulars for stamp. A. 

St. Germain, 72 Canal St., Lewiston, 
Maine. 

START a Money-Making Mail Order 
Business on $5 to $10 capital. Partic- 
ulars free. National Sales Co., Peoria, Il. 


PATENTABLE Ideas Wanted—Send for 

3 free books. R. B. Owen, 30 Owen Bldg., 
Wash. D. C. 

MAKE money. Sharpen safety razor 
blades. This device sharpens any style 
blade. 50 cents prepaid. Free circular. 
Jens Mfg. Co., 1164-39th St., Brooklyn, 
New York. 

INDEPENDENCE and fortune quickly 
attained in the Manufacturing Mail Order 
business. I furnish Formulas, Manufac- 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee; 18 
years’ practical experience. Revision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of waste materials, etc., a specialty. Book- 
let, Formula List, and Valuable Informa- 
tion Free. W. L. Cummings, Ph. 27 
Standard St., Syracuse, N. 


BIG Profits for You! Manufacture Bar- 
ley Crisp. New confection. 5c package 
cests you le. Machine, instructions com- 
plete $7.50 prepaid. Send 10c for samples. 
Barley Crisp Co., 1605 Hyde St., San 
Frencisco. 


STOP Here! Let me start you in a home 
business that vill bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies. Desk C. R., Omaha, Neb. 


BE a Mirror Expert. $3-$10 day; spare 
time home at first; no capital; we train, 
start you making and silvering mirrors; 
French method. Free prospectus. W. P. 
Derr, Pres., 87 Saratoga Ave., 
New York. 


I WILL start you earning $4 daily at 
heme in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operations. G. F. Red- 
mond, Dept. 306, Boston, Mass. 

MANUFACTURE Gold Letters for sens 
$160 per month easy. I start you 
perience unnecessary, ‘Take like wilafive. 
Prcspectus free. F. McPherson, 673 
Brown Avenue, Butler, Pa. 


PATENTS a L. Parker, 910 
G St., Washington, D. 


Brooklyn, 


PLACE your advertising through a re- 
liable, legitimate, recognized agency, at 
no extra cost to you. Our expert knowl- 
edge of advertising and selling is at 
your service. What is your. problem? 
Pevear & o., Rochester, N. Y. 

YOUR ad placed in nearly fifty maga- 
zines, 3 months, 5 cts. per word. Give us 
a trial ad. <A. S. Mankin & Co., Alex- 
andria, Va. 

“THE Ad Writers’ Assistant’’—Book 
containing 350 phrases, headlines, sugges- 
tions, interesting opening chapters, each 
illustrated with appropriate cut, mailed. 
25e. Cuts supplied. F. §. Ailes, Drexel 
Building, Philadelphia. 

BARGAIN Advertising Rate—Just to get 
acquainted—15 words, one insertion, guar- 
anteed 10,000 copies printed, and one 
year’s subscription 25c. Digest, jrand 
Rapids, Mich. 

STRONG, Persistent and Convincing 
copy for Form [Iétters, Followups, ete. 
Marshall Hathaway, Rolling Prairie, Ind 

500 GREAT advertising secrets, postpaid 
25e. Morris, 617 Passyunk Ave., Philadel- 
phia, Pa, 


MECHANICAL ENGINEERS 


ELECTRIC Light and Power draught- 
ing solicited. Robert Mather, Windsor 
Locks, Conn. 

~ MACHINE designing and building our 
specialty. Consulting Mechanical and Elec- 
trical Engineers. Pullman-Field Machine 
Co.. Sodus, 

MACHINE designing, working drawings, 
experimental machinery. Cary L. Abbott, 
Mechanical Engineer, 1241 Unity Bldg., 
Chicago. 


IDEAS developed. Patent and working 
drawings. Blue printing. Julian Forrest 
Company, Desk H, Box 362, Providence, 
Rhode Island. 


CEMENT 


CONCRETE Building Block Machines 
and moulds. Free catalogue. 5 Market 
St., St. Louis, Mo. 


CEMENT Finishing Tools. Eighteen $3; 
worth $14. Catalogue. Ernest Benning- 
hofen, Hamilton, Ohio. 

IF you want the best information on 
cement and concrete construction, subscribe 
for Concrete-Cement Age, leading cement 
and concrete monthly. Sample copy, 10 
cents. Yearly subscription, $1.50. Con 
erete-Cement Age, 135 Newberry Bldg., De 
troit, Mich 


ADJUSTABLE Burial Vault Moulds, new 
and simple. Make the best vault known 
and offers big veette for right man. Write 
for booklet, A Co., Peru, Ind. 


MACHINE ‘aahing Building Stones, fifty 
cents. William Barten, Gordon, Nebraska. 


OPERATE Hahn's Machines. 
let them gather pennies for you. The 
best seller for cigars and candies. J. L. 
pata. 1016 Germantown Ave., Philadelphia, 
a. 


COLLECTIONS 


CLAIMS; all kinds, collected anywhere. 
Fidelity Credit Co., Richmond, Va. 


POPULAR MECHANICS ADVERTISING SECTION 25 


for AGENTS WANTED MAKE $21 next Saturday. Sell startling AGENTS Wanted—We want a live man 
ey id new invention—just out. Combination in every town to act as a sales manager. 
hh - AGENTS Wanted—Here’s big money for | Burner and Filler for all Coal Oil Lamps. | We want you in your town. Devote your 
0 5 you—and a stylish nobby suit absolutely | Unbreakable steel mantle. Big white | spare time to our business and you will 
3- free. $40 a week easy. Many are mak- powerful light. No smoke or smell. Fills | make bigger money than you ever made 
ar ing more. Nothing to learn. Nothing to | Lamps quick. No dirty hands— no slop- before. Give us all your time and we 
n- buy. _ Nothing to invest. No capital re- ping oil. Low in price—selling like wild- will make you rich. These are facts, not 
Pe. d quired. We everything free—even money. Johnson, | promises. $50 a week at the start. Be- 
et the suit of stylish clothes you wear. Our a., clearec 0 first week. Hess, Iowa, sides, a nobby free suit—and all the 

* men are the swell dressers and it don’t cost | made $7 one day. Exclusive territory and | clothes you want at less than wholesale 
—a 4 them a cent, and they make big money protection free. Not sold in stores. Send price. Wear one of our free suits as an 
“4 ; every week. Get in now. Now is the no money but write quick for details. advertisement and people will flock to you 
mt time for the big money. Your name on Fairchild Co., 512 Nasby Bldg., Toledo, to bug a suit like it and you will coin 
~ u a postal brings everything free. The hand- Ohio. money. Get our money making proposi- 
. PY somest lot ot ae of Ge latest suitings AGENTS with executive ability wanted | “on and beautiful book of samples. Just 
¢ to sell a mechanical device that positively — postal core. We 
a es removes shine from clothing. Case is | on everything. Join the live 
alto measuring blanks and. eversthing | aluminum, and contains | Dept’ 
4 on | of soap. A high-grade article, and owing AGENTS own your own busi 
enance—grasp it. | ing rapidly. Send 50 cents for sample ~ 
00 a. American Woolen Mills Co., Dept. 214, machin Money beck if not satisfied new changeable signs, gold and silver let- 
No Chicago. Exclusive territory «Our proposition "ts tere: in demand everywhere, Write for 

4 pliance on the market; sold cverywhere | North 2nd Street, Philadelphia, Pa. 1m..- — 

there is electricity, in the home and YOUNG Man, would you accept and AGENTS—We have a proposition that 


office; liberal profits; sales-driving sample, appeals to every live agent. Write im- 


wear a fine tailormade suit just for show- 
| ing it to your friends? Or a_ Slip-on ciaty Company, Department AC, Box 
to use one light instead of two and get Richmond, Virgin 
the purchaser an investment of $28. Write | offer you steady job. If you live in a ‘-'s 
for particulars. The Handy Light Co town smaller than 10,000 write at once real 1 ak f i 
st - 13 Handy Light Block, Cincinnath, Ohio.’ | get beautiful samples, styles and this money maker for you. proposi- 
ch ¥ - wonderful offer. Banner Tailoring Com- List wont disappoint you. The Inst. 
= Make $50 with | pany, Dept. Chicago Aghter Co. Dept. M., Ohio. 
re- a ew Invention ust patentec 8c profit AC 4juaranteed Shoes, ‘‘must ve 
at every dime. i Small investment. Ex- Bok ot action new pair free. All sty ae. 
vl- — irculars mailed free. | jest ever attempted—the absolute limit of | every sale. 
at B13 Chinn & Ferrotype Company, | sartorial supremacy. Success sure. Our fit ae. today 
m ? hicago, men coining money daily—hourly: “Book | QU*Mt. Guaranteed Shoe Co., 2262 Third 


“AGENTS Wanted” advertisers are most | of Gold’’—your gorgeous free suit—$5,000 | St. Dayton. 0 


ra- successful and enthusiastic users of adver- | cash satisfaction bond—smash competition, AGENTS Wanted—Send 35 cts. for lL 
us tising space in Boyce’s Weeklies. The Get our wonderful Big Free Offer Quick! tube of water proof shoe polish in alum'- 
»X- 1,000,000 circulation pays big. Write for Postal brings everything for comparison; num case with dauber and polisher com- 
free Result Checking Book. Use letterhead. then see how measly otherwise are. Great plete, and one of each of our catalogues, 
ok 500 Dearborn Ave., Chicago, IL Central Tailoring Co., Dept. 320 Jackson | of rubber stamp, novelties, ete., with agent's 
es- HAVE you a few hours to spare? We Bivd., Chicago. Vieainie A. 8. Mankin & Co., Alexandria, 
ich | want man or woman in each town. No WANT three swell made-to-measure a 
ed. capital needed. An hour’s work shows | shirts? Show our samples to friends, take AGENTS—Get particulars of one of the 
xel dollars earned in spare time. Pocket sam- | a few orders easy and make enough profit | best paying propositions ever put on the 
— ple. 400% profit. G. C. Mfg. Co., (Dept. to get yours free. New fancy patterns, market. Something no one else sells. Can 
get 104), 20 Warren St., N. Y. made just as you want them. One good | make $4,000 yearly. KE. M. Feltman, Saks 
=~ AGENTS—Sell our high-grade line of | ®gent wanted in each town, spare time or | Manager, 6124 Sveamore St., Cincinnati, 0. 
one all time. Write for beautiful samples, ; 
aa perfumes, toilet articles, soaps and combi- hol i ie! i AGENTS on salary or commission. The 
nie nation boxes. 150% profit. We are manu- | Wholesale and retail prices and our liberal | greatest agents’ seller ever produced: every 
— facturers., . ~~ & Roth, 218 N. 2nd. Nl aa Shirt Makers, Dept. 3, | user of pen and ink buys it on sight; 
ng F St., St. Louis, } Pago. 200 to 500 per cent profit; one agent's 
rd i SIGN letters. Every firm wants them. AGENTS—Be quick—get the agency—- | Sales amounted to $620 in six days; an- 
u | Something entirely new. Nice, pleasant | never such a seller—make $100 a week-—- | other $32 in two hours. Monroe Mfg. Co. 
: business, Paul Jacob, 25 Third ‘Ave., New | Model Lm Cleaner corpet Hy X. 6, La Crosse, Wis. 
el- York. type—wonderful suction—Sells for $8.50 7 
a your profit over 100 per cent—no competi- easily 
— 4 KEY Checks—$1.45 per 100. Dies for | tion—patented—we start you—the Cleaner | P'O" exclusive territory; our new clean- 
4 stamping names on checks, fobs, um- | selis itself—free samples to workers, Model | 22% Dolishing, and dustless mop is the 
brella plates. Wholesale ‘prices—Collar big money getter and record breaker 
clips, sewing awls, etc. We show you Duncan Bros., 2910 N. Troy St., Chicago. 
~ ow to make $5 per day. Pease Die wonderful stove lid saves one-ha 
sor Works, Dept. M., Winchester, N. H. of nal: hundreds, mee ; only Something that's 
Dur AGENTS—Fine opportunity to make good | mand tremendous: the biggest seller vot | eller, and bringing our boss $3 
ac - 4 money; brand-new, clean-cut proposition: the year; 150 per cent profit for agents; week and up. National Manufacturing Co. 
ine wane hustlers. Send for particulars today. | write quick for full particulars, testimon- lemont, Ill. 
aes Soseeay Co., Chittenden Ave., | jals, etc. Pre-Heated Air Co., Room 627, AGENTS—Get busy; latest invention. 
my ; nous —- 1011 Chestnut St., Philadelphia. Fix It. Millions being sold; orders com- 
AGENTS Wanted for new rapid sellin ing fast; act quick; big profit. Sample 
household specialties: particulars, catalogue 10 cents. Eastern Specialty Co., Hoboken, 
and samples free. Fairchild Specialty Co., th | New Jersey. 
i 3910 Bell St., Kansas City, Mo. to work up to district manager with yearly 
ing 4 . ——_— profit of $3,000 or more? No experience AGENTS—$50 to $75 weekly guarantee: 
est : $21 PROFIT six hours: made by agents required. My goods are snappy self- —General Agents to handle our Special 
ce, : demonstrating most perfect hand power | sellers that make and hold customers. Accident Policies, issued at $1 to $5 per 
vacuum cleaner made (carpet sweeper Need fifty more agents now. If you | year. Address Wm. Okey Weaver, Mer., 
commission and want to make big money quick, write | Schultz Building, Columbus, Ohio. 

Wash Mfg. Co., 1035 E. M. Davis, 1038 Davis Block, SALESMEN wanted to handle our spe- 
~ cialty; sells at sight; earn big money 
nes INVISIBLE Pen-Pencil Holder. Holds $50 A WEEK upwards; agents wanted | easily; write for free instructions. Amer- 
ket ; several. Unique. Agents over hundred per for the sale of electric light intensifiers: a ican Specialty Co., 5 Mechanic St., Brad- 

Nouveau Sales new invention which doubles the light ford, Pa. 
. Raleig' N. without extra current; interesting to every 
3 lot, coil A AGENTS wanted for best automobile 
—- AGENTS—Manufacture Excelsior polish- user _ of electric light; limited territory accessory proposition ever offered. Power 
ing cloth. Formula, 25 cts. tpaid. reserved for agents; apply at once In- " > > 
“n Post p - Tire Pump to sell ten dollars. F, E. 
— Leroy Gipson, Rockland, Me. tensifier Light Co., New Britain, Conn. Lortz Co., 2503 E. 55th St., Cleveland, 
ibe Mantle Lamps— YOUR Boy’s Spending Money—Boys, also Ohio. 
nt America’s argest variety. Burners fit men, wanted in every city, village and 
10 ordinary lamps. The agents’ sure money rural district to put up the Never Slip _ AGENTS —Every nae wens — = 
ke 4, : cialty. Quick sales; $4 to $7 daily made. 
n makers. Guilford Co., Seville, Ohio. Clothes Line Holder. Big profits. Send Fall leader sample free. W. KB. Yates & 
de ORGANIZER’'S Bonanza Everybody 15e for complete working outfit Address | 1818 Clawson St., Upper Alton, Tl. 

wants land on the Co-operative Homestead | ©-_N. Allerding, Mansfield, Ohio —e : 7 
on Plan. <A. Hawk, Crystal Springs, Fla THOUSAND Agents immediately ew BURGLARS Beware! Best alarm = in- 

vented, lever action, no wires, fires blank 
wn AGENTS—New patent, just out, has un- device. Repairs puncture in one minute. cartridge; sleep peacefully, intruders fly. 
ite limited field. Over 80% profit. Good | Automobile owners delighted. Agents | secure agency, make money, sells itself. 

side line. F. Huxley, 6032 St. Lawrence | make day’s wages every sale. L. M. Zin- : 35e for nickeled sample. MacCarthy 

tty Ave., Chicago. ser, Monte Vista, Colorado. 61 7th St.. Brooklyn, — 
ka. aan wit 7 38 ras oe, New York, $1,000 EARNED by three people within AGENTS—Stop canvassing. Our district 
— da Rahs a can sell a staple arti- thirty days selling our Fire Extinguishers. | managers are making big money employ- 
a ~a___ Buyers everywhere; protected territory: 500% | ing sub-agents. You can also. We show 
— $4 DAILY. Indestructible pens. outwear profit. Local and State Agente wanted, you how. Write for particulars statirg 
re, 5 Pkg. 10c. P. M. les Co., a ~*~ Company, 1242 Jeffer- territory preferred. Sanito Co., Rochester, 

1, Mass. son, Toledo, VUhio. New York. 


26 POPULAR MECHANICS ADVERTISING SECTION 


MEN, Women, one-half is yours. Some- 
thing old. Good seller. Good repeater. 
Not sold in stores. It's Forkla. Bacorn 
Co., Elmira, N. Y. 


WASHING Done By Vacuum, no rubbing, 
sells on sight, $2.25. Sample to agents, 
$1.25. Woman's Labor Saving Device Co., 
Box 541, Minneapolis, Minn. 


SILPLATE plates brass, copper, etc., 
with one rub. Guaranteed. Send for 50c¢ 
bottle and agents’ proposition. Wirthman 
Laboratories, Sixteenth and Grand, Kansas 
City, Mo. 


AGENTS send for catalogue of household 
novelties, quick and easy sellers. Martin 
L. Zerega, Dorchester, Mass. 


AGENTS—My ‘Twelve ‘‘Moneymakers’’ 
bring repeat orders. Easy selling plans. 
Big profits. A. Rolfe, 923 N. Alder, Phila- 
delphia, Pa. 


SMALLEST alarm clock, Bible and tele- 
scope, 10c each prepaid. W. H. Gardner, 
A 1408 W. 22nd St., Los Angeles, Cal. 


AGENTS—Advertising Pencils, Sample 
stamped with your name, etc., l0c. Ran- 
dall Novelty Co., Nashua, N. H. 


LADY Agents Wanted. Englewood Dis- 
tributing Co., 5952 Lowe Ave.. Chicago, Ill. 


BIG money makers, particulars for red 
stamp. Detroit Filter Co., Detroit, Mich. 


WHERE did your money go? Find out. 
Begin any time with our Daily Ex- 
pense Record. It will keep you posted 
and reduce expenses. A very interesting 
and complete book-—50c. Agents wanted. 
Auburn Supply Co., Dept. HH, 7746 
Peoria St., Chicago. 


HUSTLERS to sell splendid article, 
needed in every home and office, sure 
repeater, great money saver, salesmen 
coining money, 100% profit; Leroy Spe- 
cialty Company, Desk 1, Huntington, | Ind. 

AGENTS! 1000% profit selling our beau- 
tiful religious Masterpiece ‘‘Christ at Gol- 
gotha.”’ Size 14x28 inches, beautiful colors. 
Sells like wildfire for 25c. Your cost $2.50 
per hundred. Sample l(c. Merchants Spe- 
cialty House, 521 Dearborn St., Chicago. 


CHANDELIER Clothes Dryer—Pulls up 
to ceiling on porch or in house. Clothes 
out of way. Holds good size washing or 
ironing; weighs three pounds; sent pre- 
paid. $1.50. Every home will buy one. 
Agents wanted—Auburn Supply Co., Dept. 
DD, 7746, Peoria St., Chicago. 


good article, attractively displayed. Re- 
tails 10c; send 5c for sample. Rawlings, 
Box 1053, Central Station, St. Louis, Mo. 


AGENTS—New Invention—Electric Cigar 
Lighter—Used on cigar cases. Sell to 
stores—best seller—big profits. Write for 
special starting offer. aed Mfg. Co. 142 
Reed St. Milwaukee, Wis. 


AGENTS Wanted: sell our mission 
furniture, Big commission; exclusive ter- 
ritory. Dept. F. Lewis, Grove & Co. 
Bluffton, Ind. 


AGENTS—Big profits sellin 
Honey. Permanent business; steady repeat 
orders. Leafiet free. Spencer Apiaries 
Co., Box 199. Nordhoff, Calif. 


CASH for names, addresses, informa- 
tion, ete. Steady income at In- 
structive booklet for stamp. 
System, 287 Marietta, Ohio. 


AGENTS—Start. now, just in season, big 
profits, easy sales. H. Vale cleared $2,100 
last year, McFadden $1,800 selling Photo 
handle knives and razors. Write United 
Cutlery Co., E. Fourth, Canton, Ohio. 


SIDE spec scialty. Sells from 
pocket. 150 to 200° profit. Bayless Sons 
Company, Munei ie, Indiana. 


AGENTS and canvassers for books write 
for particulars. Kirk A. Box 3002, Phila- 
delphia, Pa. 

READ the Agents Magazine. Make more 
money. 2 months l0c. Agents Magazine, 
Chicago. 


SIGN Agents—-Painters—Something new 
and better. Attracto ready-made Gold and 
Silver letters. 21 kinds, easily applied. 
Make big money lettering store windows, 
making signs, and selling our line of flash- 
ing, sparkling chipped glass name-plates. 
No experience needed. Write for sample 
letter and catalogue and start at once. 
Address Atracto Sign Co., 2655 North Clark 
Street, Chicago, or 519 Pacific Bldg., Sap 
Francisco. 


California 


Information 


LEARN Telegraphy at home—get salary 


$100 month. Write now—Telegraphy—Box 
481—Minneapolis, Minn. 
$50 A MONTH earned at your own 


home! No canvassing or collecting re- 
quired. All our work may be done in any 
room of the house in spare time without 
interfering with your regular duties and 
without your nearest neighbor knowing you 
work for us. New system of business and 
the greatest offer ever made. Write now 
before it is too late! Blye & Co., Dept. 31, 
Terre Haute, Indiana. 


MAN wanted as_ exclusive agent. We 
manufacture six styles Self-wringing Mops, 
for all purposes, including an absolutely 
new combination Scrubbing, Brushmop that 
is Self-Wringing. Every women wants 
this proven success. New inexperienced 
men make $9 per day. One man made 
$120 the second week. No investment. 
Send for catalogue and _ exclusive terri- 
tory proposition that will make you in- 
dependent. Hilker Mop Co., 1200 Grand 
Ave., Chicago, Il, 


YOU can make big money handling our 
proposition—something unique—an article 
that can be sold in every house. The 
business can be worked by you either 
along Mail Order or Agency lines with 
unusual profit. Send ten cents for sample 
and wholesale prices or write for our liter- 
it’s free. Northern Supply Co., 
3453 N. Hamilton, Chicago. 


MAKE §$5 to $25 weekly in spare time 
as my representative. I manufacture three 
household articles every woman needs and 
buys, My prices are the lowest and 
Agents make over 100 per cent profit. 
Write today for particulars. J. C. Hoag, 
553 Carpenter St., Mt. Airy, _Pa. 

BEST Yet. $6 Profit on Each Sale. 
One lady agent took 5 orders first morn- 
ing without experience. Kev. Waterman of 
Iowa sold 39 in 5 


5 days. Any one can do 
it. Best and easiest operated Double- 
suction cleaner made, guaranteed 5 years, 
Warner Vacuum Cleaner Co., “— 
Muncie, Indiana. 


~NEW Invention—Flat Collar Button; 
lies flat; takes pressure from back of neck; 
constant. pressure injurious; coat collar sets 
better; ties slip easier; agents coin money; 
new self selling plan; no canvassing; sam- 
ples 10c. Carl ‘Brown, Dept. Pl, Colum- 
bus, Ohio. 


“AGENTS. More than double the sales 
in 1912 over 1911. If your locality is not 
now covered we can give you an agency 
which will net you $15 to $35 per week. 
Only people with good references need 
apply. Condicply Co., Box 1166, Boston, 
Massachusetts. 


AGENTS—$20 to $40 weekly selling Hos- 
iery, Underwear, Sweaters. Samples free 
to hustlers. Large line. Liberal com- 
mission, Sales Manager, Room 62, 54-60 
Worth St., New York. 


DID you ever hear of anyone selling 


Popular 25¢ Sheet Music at 5c? ou can 
do it, and make 300 per cent. Four sam- 
ple copies and proposition, 10c. Chicago 


Book & Music Co., 535 8. Wabash Ave., 
Chicago. 


70¢c COMMISSION on $1 pictures; new, 
beautiful; sell quickly into Catholic homes; 
profitable employment for reliable men and 
women everywhere. F. Butler, 
Dept. J, Milwaukee, Wis. 


WE furnish you capital to run a profit- 
able business of your own. Become our 
local representative and sell guaranteed 
sweaters, shirts, neckties, underwear and 
Hosiery direct from our factories to the 
homes. Write, Steadfast Mills, Dept. 10, 
Cohoes, N. Y. 


AGENTS sell rich looking imported 36 
x68 rug Carter, Tenn., sold 115 in 4 
days. Profit $57. You can do as well. 
Write for selling plan. Sample offer. 
Exclusive territory. Sample rug sent by 
prepaid parcel post $.98. Condon, Importer, 
Stonington, Me. 


~ $2. 50 “PER day paid one man or woman 
in each town to distribute free circulars 
and take orders for concentrated flavoring 
in tubes. Permanent position. J. S. Zieg- 
ler Co., 443-D, Dearborn St., Chic: ago. 


AGENTS. If you don’t mako $4 profit 
the first day selling Tate’s Guaranteed 
Dust Absorbing cloths, brushes, mops, etc., 
return sample outfit. Many agenis make 
25. Write quick for particulars. Dept. 
A-4. Consumers Direct Supply Co., Bos- 
1 ton, Mass. 


SELLING our exclusive linen heel and 
toe guaranteed hoisery direct from mill 
to wearer. Pays big profits. Customers 


waiting. Re-orders insure permanent, in- 
creasing income. Exclusive territory. 
Credit. N. Parker Mills, 720 Chestnut 


St., Phila., Pa. 


SALESPEOPLE everywhere will wish to 
find out why agents of the “‘Ever Ready’’ 
Specialties are doing better than others. 

postal will bring all particulars. 
Lowell Mfg. Co., 108 Fulton St., New York 
City. 

EARN $7 to $12 daily, restoring faded 
colors in rugs and carpets. Whole or 
spare time. Original American Process. 
Great demand. No capital. Full particu- 
lars free. Eldred, Dept. 75, Detroit, Mich. 


MAKE $10 daily restoring colors to 


faded rugs and carpets. Spare time. 
Tremendous opportunity everywhere. Sim- 
ple, easy. Mirror Silvering course free. 


Free particulars. 
ha, Neb. 

400% PROFIT. Quick Sales! Sell our 
Beautiful Air Brush Design Show Cards. 
350 subjects, all businesses. Merchants 
buy on sight. Three big premiums .free, 
just to get acquainted. Write today for 
catalog and premium offer. Merchants 
Specialty House, 523 Dearborn, Chicago. 


AGENTS male and female wanted, for 
established proposition (Medical), stand 
investigation, legitimate, gocd 
seller, splendid profits, write for samples, 
Edward Mulligan, Congers, N. Y. 


AGENTS and_ Kepresentatives Wanted. 
Non-Tarnishable Gold and Silver Window 
Letters, T0c per 100. H. Alexander, 
Manufacturer, 328 E. 59th St., New York. 
Established 1905. 

AGENTS—100% profit—sell to saloons— 
machine a whirlwind seller. Free sample 
and salesmanship course. Two sales a day 
$15 profit. Write. Simplex Mfg. Co., Dept. 
7, Kewanee, Til. 


AGENTS make 500%, profit selling our 
gold window letters, novelty signs and 
changeable signs. 800 varieties in enor- 
mous demand. free. Sullivan 
Co. Van Buren St. Chicago, Til. 
INTS—We have winter sellers. 
Agents make big money. Write for our 
large new catalogue. Edward J. Perrin, 
2106 Bank Street, Louisville, Ky. 

GUARANTEED Boy's Watch or Girl’s 
Gold Plated Bracelet, given for introduc- 
ing our seed in your neighborhood. Outfit 
free. P. Peoples Co., B-89, York Haven, 
Pennsylvania. 

QUICK selling Vacuum Cleaner, power- 
ful sweeper type. Free sample to hustlers. 
Make big money employing sub-agents. Ex- 
perience unnecessary. Vacm Co., 1488 Se- 
curity Bldg., Chicago. 

BIG money in Essex Fan Motors, run 
by gas or gasoline. a ld_H. Smith, 
10 Lock Street, Buffalo, N. Y. 

SALESMEN wanted to sell advertising 
novelties, il File and Tooth Picks in 
leather cases. 25% commission, 2 samples 
l0e. Joel Kenyon, Owego, 


AGENTS—Either _ sex. Handle _ three 
articles housewives use weekly. Unique 
plan. Constant repeaters. Perma- 
nent income. Attractive proposition. Leib- 
man Mfg. Co., Richmond Hill, New York 
City. 

AGENTS—Send today for my new propo- 
sition. Appeals to everyone. 100% profit. 
Raymond Pfau, Wenatchee, Wash. 

WE Pay $80 A Month Salary and fur- 
nish rig and all expenses to introduce our 
guaranteed poultry and stock powders. Ad- 
—, Bigler Company, X368, Springfield, 

nols. 


Coxe, Dept. MD., Oma- 


AGENTS—men and women, newest in- 
vention. Wing Self Heating Gasoline Flat 
Iron; guaranteed, sells everywhere. Women 
delighted. Write for particulars. Wing 
Mfg. Co., 1608 Fulton St., Chicago. 

ONE Million Agents Wanted. Fast seil- 
ers costing 2c, selling 25c, in quantities to 
$5) Every firm needs. Postal brings 

Co., 240 West Tlinois 


samples. 
St., Chic 

$2 each selling our won- 
derful luminous crucifixes; nothing to sell 
six a day; absolutely new; shine all night 
in darkest room. Pioneer Portrait Co., 
1259 W. 63rd St., Chicago. 

SIGN Painting Agents. 1000% profit. 
Best and cheapest window letters made. 
Mounted free. Success positively 
guaranteed. nbossed Letter Co., 245 


West Illinois Chicago. 


_ 
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YOU can make more money operating a sona” A DAY for Agents. 


am with each purchase a beautiful Mono- 


others like you in 


business in your own home, 
how, and furnish everything 


ness for man or woman. 


50 WEEKLY introducing and selling a - , 
new Gas for Kerosene MEDALLIONS sell at sight, 


to 500 per cent profit. 


AGENTS—700 Things a Boy Can Make— 
? Set of 4 books that sell 
Everyone is interested. E 


Experience not necessary. 


Beware of imitations. 
Luther Manufacturing Co., 


AGENTS sell Pals Changeable Searf Pin, 


Is Manufacturing. per 
week selling Kno-Darn Guaranteed Hosiery; 
Garwood _ sold om worth 


sa no 
"Kno- Darn Hosiery Mills, 


reat two color catalog free. | Twisted Wire Brushes 


AGENTS—Big profits selling herb medi- 
R t < 


SALESMEN— Moke big mon 
frouts and glass signs, 
= today for free sample and 
Sign Letter Co., 


ANYONE can make big money easy sell- 
ing the Aladdin Kerosene Mantle le 
No experience necessary. A demonstration 


AGENTS—We manufacture glass paper 
Plain glass windows made to look like real 
One agent sold over 1,000 on money-back 
, not one returned. Another made 
ever $300 in 15 days. $ 
be made profitable. 
Special introductory offer to the first man 


i 
~ 


AGENTS—Our Columbia Folding Hand 
Bag is the best proposition on the market. 
Nor sold in stores. Big profit. Write for 
terms and other big sellers. 8S. V. Dia- 
mond, 35 West 2ist St., N. C 


I WILL start sou earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
— plans of operation. G. F. Red- 
mond, Dept. 306, Boston, Mass. 


AGENTS- “ profit. Wonderful lit- 
tle article. Sells like wildfire. Can_ be 
carried in pocket. Write at once for free 
Mathews, 1962 Third St., Day- 
ton, Ohio. 


AGENTS—Ask us abou our snappy 
hceusehold specialty line which will clear 
you $50 to $80 weekly. American Alum- 
inum Co., Div. 7, Lemont, Ti. 


I WANT salesmen to sell an advertising 
novelty of merit. Side line or exclusive. 
Sample free Desk 1, Andrew Paysen, 
Clinton, Iowa. 


AGENTS make $30 week by selling our 
500 handy household articles; catalogue 
free, Scheff Co., Desplaines, Tilinois. 


AGENTS—Do you want to make big 
money? Then write today for our plan 
and be independent. Benjamin Ray & Co., 
Box 479, Lumpkin, Ga. 


DON’T fail to read Independence and 
Fortune under Business Opportunities. 


AGENTS—Ladies or gentlemen, to sell 
the highest grade toilet goods, flavoring, 
etc., direct to families. High class house; 
fair dealing; repeat orders sure: large 
cash commissions. Address Kingham Bros., 
indianapolis, Ind. 


HOT Seller. Over 1000, profit. House 
door guard. Every housewife wants one 
or more on sight. $1 a dozen. $10 gross. 
Sample postpaid, 20c. Allen Door Guard, 
215 Loomis Street, Chicago. 


400% PROFIT selling Gordon Photo Pi!- 
low Top. High grade work. Samples and 
catalogue free. Luther Gordon Co., North- 
western Bldg., Chicago 


REPRESED TATIV E wanted 1 in every city 
and town—whole or part time—to handle 
best paying business known. Legitimate— 
new—exclusive control—no canvassing. Ad- 
dress Drawer 165D, New Haven, Conn. 


AGENTS Wanted—Mechanics and shop- 
men make over $100 a month im spare time 


AGENTS—$50 weekly; 
the best needle case made, 
200 to 500 per cent 


YOU can make $$$$ as our general or 


Envelopes do the work: general Household necessity ; 


agents can make over $100 weekly: send 


salary or commission; 


needles; particulars free; J. Pitkin, 113 Redd 8t., 2 


wholesale. y N 
102 Union Sq., Somerville, Mass. 


500% PROFIT selling our wonderful sign 


letters for office windows, 
women everywhere io sell the Pinless Clothes | for o 


a practical labor 


quick for exclusive tS lees Let me start you in a home 


sample prepaid 25c stamps. 


Clothes Line Company, Experience unnecessary. 


TIFUL Embossed 
1000 profit without 
Yew easy proposition. 


Essentials to work with mailed 
Embossed Letter Co., 2: 


One cent roy in a postal 


AGENTS— Handkerchiefs, 


Co., Covteten, mate $8 one afternoon ; 


por Mfg. Company, 
N. Y. 


amp yles 
Embossed Letter Co., 230 “West Tilinois St., 


SHAVEZY Guard makes Safety Razor of 
your own favorite blade. 


and catalog 


. PORTRAIT Agents—Send for free cata- 
sell our famous Bokara 
Write for sample offer and cata- 


PERFECTION Pocket Adding Machine. 
Lightning seller, Agents wanted. Cincin- 
nati ‘Ono Mfg. Co., Dept. R. Cincin- 
pati, Ohio. 


AGENTS—Mail Order Men, Your 25 
word ad in 100 Magazines, $1. Box 22, 
Station B, Worcester, Mass. The Williams 
Specialty Co. 


AGENTS in_ every town, best selling 
household articles. Start at once. Large 
demand goods. to $50.00 a wee 
Success ured. Investigate today. Main 
Spec ity. 0., Dept. Williamsport, Pa. 

AGENTS wanted | for Oriental novelties, 
never before seen in America. Quick sell 
ers. Repeaters. Immense profits. Shaw 
Kanematz, Box 529, Portland, , Oregon. 
1500% PROFIT selling our © Gold Sign 
Letters. We'll show you how. Sample 
free. Johnston Co., Quincy, 1 


PHENOMENAL Success awaits 
with our sales-driving specialties. Empo 
rium Co., Minneapolis, Minn. 


HELP WANTED 


WE train detectives. You can be one 
Splendid opportunities. Travel. Earn 
$100 to $300 monthly This fascinating 
profession taught practically and scientific- 
ally by mail at a nominal cost. American 
School of Criminology, Dept. F, Detroit, 
Mich 


GET Away from wage slavery—make 
more money! Operate a good substan- 
tial Mail Order business—our ‘Silent 
Salesman” system—can easily be done in 
spare time yet the possibilities are un- 
limited. For years ‘‘Booster’’ bas actually 
and accurately led thousands like you 
over the Successful Road to Wealth. To 
succeed you've got to read The Booster 
Magazine for ‘‘Booster” is Opportunity and 
starts you in business for yourself—tells 
you how to get the dollars by putting you 
next to the best money making propo- 
sitions on earth—ones that really get 
fou the money! Send 10¢ for two 
months trial subscription Booster Maga- 
zine, Northwestern Building, Chicago. 


by 
Selling the New | 
M 
any chances invest 10c for two samples 
of ‘‘Booster the one bonafide Mail Or- 
der and <Agents publication on earth— Stick Pin Set Samples free Dayton 
a magazine that has for years actually Neckwear Co., Room 25, Dayton, Ohio er are = 
business for themselves by publishing the BE Independent! Start a mail order 
best money making propositions on earth 
ones that really get the money! Send 
10¢ today—its worth dollars to you sole An ionorabie profitable USI 
Booster Magazine, Northwestern Building, | Particulars free 
Chicago. lane Murphy Mfg 
——— Co South Norwalk, Conn 
00 per cer 
up your ow 
Perfectly safe Simple constructior alc Hdependen “It's easy.” 
Nothing to get broken or out of order. Catalog free Fred Resag Co., 1205 W 
Will not burn out. Durable Will last | Randolph St., Chicago 
for years Low price casy to sell 200 = 
per cent profit 
Sampe res bh ott one on your 
branch 
—- Dept to keep a boy busy until he grows wy 
189. Cincinnati, Ohio Parents want them for their lads Good 
liberal commission Exclusive territory 
Viite to Popular Mechanics, Book Dept., 
318 W. Washington St Chicag 
mé 
sample. Pa 
East 14th § 
“KNIFE 
article Sample 10c. Bauer, 135 East money required 
itl New York Desk 15, Daytor Ohio 
SHOW Card Agents making barrels of WE are the largest manufacturers of 
cold cash G in America High 
Write today opular 1OW are 0., goods est service, highest profit 
: Dept FB, 1235 Michigan Ave Chicago Write for our new catalog You are ire 
win Fuller Brush Co Hoadley 
Place Hartford, Conn Western branch - 
ci Wichita, Kansas 
Peoria, Mil. 
- AGENTS make big money selling our 
de 
so 
r 
i 
in each neighborhood 
t 1roposition Mantle 
in Bldg., Chica I 
selling transparent handled novelty knive 
and razors Big profits. Sales easily mace 
manufacture Vrite for terms today Novelty Cutlery 
Co., 67 Bar St., Canton, O 
pro ; talking 
unnecessary; 1 ~onvrig 
Scheme saves 80 —_ 
rent ; . manent business xclusive 
1% for a 25c sample containing 115 
Zz ark, N. Y 
n 
3 
store fronts and 
finest gold leaf; 
e Line; PF invention. | easily applied; samples free. Metallic Let 
e lasts Ii ives perfect | ter Co., 406 N. Clark St., Chicago 
satisfaction Agent Sutton of Georgia, 
Spare time al 
, = verything and 
Vortland, Oregon guarantee success Send for proofs Voor 
indow | __ 
ir en ‘siwage AGENTS—What size Silk Hose do yo 
ne bck bot wear Send no money Write toda 
i tom pri Offer expires 30 days Agents wanted 
nois St Chicago Triple-Wear Mills, Dept. D 112 So. 13th 
AGENTS — _—— 
n eard will brin $s goods 
g week propositior Mrs. Bo 
Canal Station, ¢ ke samples 
rs Free 
o St., Brook 
rg 
5 Frames 1%« 
€ 
t shopmen everywhere Sample 2%« Par free Consolidated Portrait Co ept. 
2 ticulars, red stamp. Keon Mfg. Co., Wal- 1196, 1027 W Adams St Chicago 
tha Mass - - 
t BOKAI 
to wear 
monds 
5 logue Fr - - 
Northwestern Bldg Chicago trait Co 1265 W. 63d St Chicago 
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WANTED—First Class Gridley and 
Brown & Sharpe Automatic Screw Machine 
Operators, also Hand Screw Machine Op- 
craters and Tool Setters. Apply by letter 
to the Employment Department, Westing- 
house Electric & Mfg. Company, East Pitts- 
burgh, Pa. 


WANTED Salesmen—Earn $250 per 
month, sell dealers highly advertised arti- 
cle. Samples not necessary. Elato Co., 
Station L, New York, N. Y. 


YOU can make big money writing let- 
ters for us during spare time. We fur- 
nish everything. International Mercantile 
piliance, 125 Bloomfield Street, Hobo- 

N. 


BE a Detective—Earn $150-$300 monthly. 
Greatest opportunities. Write Frederick 
Wagner, 1243 Lexington Avenue, N. Y. 


SITUATIONS WANTED 


INVENTOR desires position with manu- 
facturer or such. G. A. Rousseau, 12 
Harmony St.. New Bedford, Mass. 


WANTED Position as  trench-machine 
operator. Experienced on Austin. H. Dig- 
gins, Harvard, Ill. 


EXPERIENCED mechanical inventor de- 
sires position; very practical and original. 
A. Payne, Duncan, B. C., Can. 


MACHINERY, TOOLS AND SUPPLIES 


REE—‘“‘How to Run and Install Gaso- 
line Engines.’”’ Greatest little book ever 
published on this subject, sent free with 
year’s subscription to Gas Energy. Learn 
how to solve all knotty Gas Engine prob- 
lems in few moments. O. L. Stevens, Ind., 
writes, Gas Energy is best magazine pub- 
lished. Send 50c for year’s subscription. 
Gas Energy, 28 Murray 8t., 


LATHES 11 to 30 inch, millers, drills, 
shapers, wood working machinery, new 
combination woodworker, jointers, sanders, 
punches and shears. Bicknell, Janesville, 
Wisconsin. 


ONE seven hp. Portable Coil Boiler $20 
One seven hp., two cylinder steam engine 
$20. Used very little. Sandusky Vulcaniz- 
ing Co., Sandusky, Ohio 


PULLEYS, Gears. Sprockets, Shafting. 
Hangers; see page 132. W. A. Jones Foun- 
dry & Machine Co., Chicago. 


40 H. P. Engine, used but itil. 
Guaranteed as good as new. Geo. 
Peckens, Fowlerville, Mich. 


MECHANICS’ Tool Case. Yours free 
for a little work. Particulars for stamp. 
H. L. Depay, Muncie, Ind. 


W to make Dynamo—and Digest 
Publishing 100 Mechanical Kinks, etc.. 
monthly. One year, 25c. Digest, Grand 
Rapids, Mich. 


1% H. P. GASOLINE engine complete 
on skids. Practically new $20. A. 
Kirk, 6733 Vincennes Ave., Chicago. 


FOR Sale—Flour City 11x14 _ portal 
gasoline engine $285. Fred Fuller, La- 
fayette, Til. 


LATHE for Sale—10x36 in. 
Harlan Edgington, 


Nearly new. 
Mapleton, ._Tow a 


FOR Sale—1 Buckeye Steam Engine, 12 
x24, Automatic Cut- Off, only six weeks 
in use: 1 Boilet 66” x 18ft. Must be 
sold since we are going out of business. 
Apply National Box Co., Cleveland, 

~ MACE HINISTS, send for free treatise 
“How to turn up or repair a crankshaft’’ 
with Warnock’s combination lathe dogs. 
H. A. Warnock, Chicago, Tl. 


WE pay Cash for second-hand or new 


machinery, motors, belting. We will buy 
one machine or entire plant. Lamberg 
& Co., 241-243 Centre St., New York. 


BARGAINS in new and second-hand 
stationary gasoline engines. Affiliated 
Mfgrs.. Milwaukee, Wis. 


FOR Sale. Pratt & Whitney 2” cutting 
off machine, in perfect condition. $35. 
Lucas & Son, Bridgeport, Conn. 


motors. Bargains up to one 


. P., new, stamp. 2643 E. Union, St. 
Louis. 
FOR Sale. Air cooled engine 4 cyl. 24 


hp. complete; bargain. 


Write H. Schaefer, 
x 407, Cresco, Iowa. 


LATHE screw cutting, 19” by_11” $185. 
Pinner, 122 Water Street, New York City. 

SCREW machine wire feed 1” capacity 
— Pinner, 122 Water Street, New York 
City. 

30 HORSE Power verticle engine $175. 
Pinner, 122 Water Street, New York City. 


FOR Sale—Gasoline engines, automobiles, 
marine and stationary, also castings. Sec- 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard 
son, R. No. 36, Peoria, Ill. 


REBUILT Engines—We have on hand 
a number of rebuilt ‘‘Buffalo’’ engines, 
guaranteed, at greatly reduced prices. 


Write for bargain list. Buffalo Gasolene 
Motor Co., 1293-1305 Niagara Street, Buf- 
falo, N. ¥ 


FOR Sale—Engine lathe, swings 94% in 
takes 25 in. between centers. Complete 
with full set change gears to cut all size 
threads, 3 to 40 in.; price only, $43.50 
Address L. F. Grammes & Sons, Allen- 
town, Pa. 


LATHE for sale—For bargains in small 
lathes write South Bend Machine Tool Co., 
Dept. L., South Bend, Ind 


SCREW as achine, Hartford, 1% in. ea- 


pacity, $12 14 inch speed Lathe, 
3145 Penn “Avenue, Pittsburgh, Pa. 


PATTERN makers! A book devoted to 


the principles of pattern and core making 


and molding Written by G. H. Willard, 
a practical pattern maker of years experi- 
ence. This book, just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price 
$1 postpaid. Popular Mechanics Book 
Dept., Chicago. 


SERIES of 7 lithographic models— 
Steamship, automobile, gas engine, steam 
engine, steam turbine, wireless telegraph 
and dynamo. Size 8x14 inches. All parts 
of these machines are shown and numbered 
to correspond to printed keys of names, 
Price each, 50 cents postpaid, or set of 7, 
$s postpaid. Popular Mechanics Book 
Dept., 318 W. Washington St., Chicago 


THE latest improvement > Test Indi- 
cator, every machinist and toolmaker should 
send for booklet. . Robinson Co., 96 
West River St., Orange, Mass. 


MANUFACTURING MACHINERY 


WE manufacture anything, can furnish 
patterns, of brass or wood. Castings in 
brass or cast fron and aluminum. Our 
shop is equipped with heavy engine lathes, 
drill presses, new milling machines, (uni- 
versal). Quotation furnished without cost 
to you. Write. Practical Gas Engine and 
Machine Works, North Chicago, Il. 


WE make working models of any descrip- 
tion, also tools, dies, punch-press work, 
and special machinery. Send us drawing 
or rough model for estimate. Send for 
catalogue of model supplies. The Pierce 
Model Works, 3405 Pierce Ave., Chicago, 
Illinois. 


MANUFACTURER of brass_ specialties 
having ample capital and excellent selling 
facilities, wishes to take up patented arti- 
cle in brass on royalty basis. Send full 
description of article. Address E. H. Hel- 
ler, Sec’y, 18 E. Kinzie St., Chicago, Tl. 


SPECIAL machinery designed and built, 
ideas developed on contract. Estimates 
from blue prints or sketches. G. Lange 
& Co., 635 W. 49th Street, New York © City. 


WANTED. Experimental work, dies 1 and 
small manufacturing. For further _infor- 
mation and reference address Judson 
Kreger, Goshen, Ind 


MAKE a Turret Lathe of engine or speed 
lathe by using a Baker Semi-Automatic 
Turret Head Tool Holder. Self locking 
rapid, smooth in action, automatically re 
leases on back stroke Send for descrip- 
tive folder. W. Baker, Manufacturer, 7015 
Kimbark Ave., Chicago, Tl. 


WANTED—Machinery or parts to manu 
facture on contract. Inventions perfected 
and built. Pullman-Field Machine Cc., 
Sodus, N. Y. 


CLEVELAND Specialty & Manufactur- 
ing Co., Cleveland, Ohio. Manufacturers 
of Water Motors, Fans, Tapping Machine, 
Magnet Winders. Inventions developed. 
Special articles to order. 
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DIES, tools and working models made. 
Stamping and press-punch work reasonable. 
Will manufacture your novelty or invention 
| ang contract. The Monarch, Onawa, 
owa, 


IRON brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, plating and japanning. Send for cata- 
losue of pattern shop and model supplies, 
North Chicago Tool Works, 15 Grove Ave., 
North Chicago, IIL 


INVENTORS. We manufacture Metal 
Specialties of all kinds to order; largest 
equipment; lowest prices. Send perfect 
for low estimate and best oxpest 
arvice free. The Eagle Mfg. Co., Dept. B, 
( ne innati, O, 


WANTED, medium weight machinery to 
manufacture on contract. Special machin- 
ery built, pattern work. J. T. Schaffer 
Mfg. Co., Rochester, N. Y. 


PUNCH Press Tools, Jigs and Fixtures 


made accurately and promptly McCall 
Machine Works, Rochester, N 


FLOUR AND FEED MILLING 
MACHINERY 


SPECIAL bargains in second-hand: At- 
trition mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, purt- 
fiers, reels, double, single, 2 and 3-pair 
high roller mills, sieve bolters, receiving 
separators, scourers, etc Write for de- 
scription and prices. Sprout, Waldron & 
Co., P. O, Box 429, Muncy, Pa. 


ENGINE CASTINGS AND BLUE PRINTS 


ENGINE castings, vertical gas- 
oline, air-cooled, Three -horse 
rine water-cooled, $9 cash ; 
cluaed; catalogue for 
Menufacturing Co., 
Cincinnati, Ohio. 


3 


drawings in- 
stamp Novelty 
853 West Sixth St., 


BOATS AND LAUNCHES 


THE Ne Plus Ultra Life-Preserver. Ptd. 


Hollow aluminum ribs, strong flexible 
covering, noncorrosive air-valve and fas- 
teners. Self-inflating on adjustment. 


Weighs 1% Ibs. Folds to 5x6 in. Water, 
acid, rust and rot proof. Practically in- 
destructible. Assures perfect safety and 
comfort in water. Convenient to travélers 
and lovers of aquatic sports. Price $5. 
Highly illustrated booklet 0c. Auto- 
Pneumatic Swimming Belt, Inc., 309 
Broadway, New York. 


FOR Sale—Sample Launches’ with 
without Engines—also several second-hand 
bargains in all sizes. Send for list. Ever- 
ett Hunter Boat Co., McHenry, Ii. 


CHART of a modern submarine boat 
showing and naming over 200 parts. Size, 
14x28 inches. Printed on plate paper. 
Shows clearly and distinctly all the in- 
terlor. Mailed in a tube for 25c. Popular 
Mechanics Book Dept., 318 W. Washing- 
ton St., Chicago. 


MOTORCRAFT Encyclopedia—-A_ 150- 
page book that tells 1001 things every mo- 
tor boatman should know How to over- 
come engine troubles Price $1, postpaid. 
Yopular Mechanics Book Dept., Chicago. 


WANTED 


WANTED to buy all kinds of old 
money and stamps. We pay highest cash 
premiums up to $1,000 on rare money to 
1909. Send only 4c for our Large Illus- 
trated Coin Circular. It may mean your 
fortune. The Numismatic Bank of Texas, 
Dept. H2, Fort Worth, Texas. 


HARP Must be fine modern double 
action instrument. * J. Lamb, 162 Bald- 
win Ave., Detroit, Mich 

WANTED-— Good business opening or farm 
for cash. Will deal only with owner. 
Send full description. Address Retired 
Merchant, Box 1508, Cherry Valley, Illinois. 


SALE OR EXCHANGE 


SALE or Trade tlec' light plant. 
Population of town 600; well patroni: 
Electric Light Plant, Davenport, Neb. 


FOR Sale or Exchange—An automatic 
ecard Printing Press. Cost Sacrifice 


for $90. Fine condition. Edward Clem- 
son, Marengo, Iowa. 


| 
| 
| 
| 
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INDIAN Motorcycle, Toledo vacuum LAW Library—12 volumes—cost $72. Sell PAT 
on Interested in law? Chance for ATENT ATTORNEYS 
outfit, pewriter. Jlysses Fortier. ulsa ambitious person to acquire practical and 
theoretical knowledge of law and become PATENTS obtained. Forty years prac- 


tice. Reliable references. Valuable book 
lawyer at very small cost. ~ Shea, 
SMITH Premier typewriter, good condi- | % free. Fees low. W. X. emits 76 Acams 
tion, will trade for second-hand motor- | 47 Newton, New Bedford, Mass St., Washington, D. € 


cycle. Geo. Moeveck, Ulen, Minn. FOR Sale—Light manufacturing business PATENTS procured and sold if the idea 

patents, stock and tools of a novelty in | has merit; all countries: satisfied clients 

FOR SALE daily use; can be sold by mail or agents; my best references; send sketch today; 

: a good business for a small investment. book free. Sanders, 7 Crilly Building, 

WE bought at bargain from Bankrupt | H. E. Grebner, Beverly, Mass. Chicago, Il. r 
factory 500 fine Mohair tops, $40 kind, 

will sell at $10 each, cash, complete with VACUUM pumps for vacuum cleaning FIND out for yourself what to invent 


curtains, covers and wind shields. This | outfits; also used for blowing; the only | 47d how to procure and Sell a patent for 
price will move quick so get your order in | pumps that take up their own wear; can’t | the same. My _ book, Inventor's Uni- 
early. Puritan Machine Co., 57 Tenth St., | get out of order; belt it to your engine or | versal Educator,” covers the matter from 
Detroit, Mich. motor; make a wagon outfit and do your | A to Z. 140 pages elegantly bound. 
: . ight cleaning; big profits. Leiman | Also contains 600 mechanical movements 
VACUUM Cleaner parts. Pumps, hose, | frothers, 62 P. C. John St., New York | 4nd 50 perpetual motions. Price $1 post- 
tools, etc., wholesale. Build your own City. P age free. Money returned if not’ | 
machine than F. Dieterich, 651 
Saves over half. e furnish any Ouray Bidg., Washington, Dis - 
or all parts. Vacuum Supply Co., Ann DIAMONDS, WATCHES, JEWELRY umbia. - a o Col 
Arbor, Mich. BUY genuine perfect cut diamonds di- PATENTS, electrical and mechanical a 
FOR Sale—1 100 Light Pilot Acetylene+| rect from the importer at the lowest prices | specialty, Book Free. Joshua R. H. Potts, 
Generator; 1 Acetylene Gas Range with | in the world; % carat, $8.25; % curat, | Patent Lawyer, 8 Dearborn St., Chicago: 
oven; 21 Side Brackets complete with | $17.50; % carat, $45; 1 carat and over, | 805 G. St., Washington; 929 Chestnut St. 
shades and burners; 1 2 Light Fixtures. per Philadelp! fa. F 
~ about 9 months, good as new, $100; yack every diamond for 90% in cash anc > a. a 
16H. P. Stickney Gasoline Engine, never | allow full price paid on all exchanges. Possibilities is a 
been used, $50; I Holland Calorific Hot | Send no money. We ship C. O. D. privi- — as Ge de ~ all about pat- 
Air Engine used 2 years, $25; 1 1% H. P. | lege of examination without deposit and | ? seen ih to invent and where to sell it. 
Olds Engine used 2 years, $25. Write for | Without obligating you to purchase. Send ful es honest advice to inventors, and is 
Hayden & | for big Basch Diamond Book. Free! Es- u of valuable and information. 
Sons, Cassopolis, Mich tablished 33 years. See our display ad on | Write for it today! It is free. H. S. Hill, 
page 171. Address L. Basch & Co., Dept. 905 McLachlen Bldg., Washington, 
VACUUM Cleaner parts and tools ai M340, S. State St., Chicago, v. S. A. > 
wholesale. Build your own machine. 100 showing 
Write for prices. Vacuum Supply Co., Ann ELGIN Watch $4.25. Quarter Carat Dia- ventors and 
Arbor, Mich. mond Ring $17.50. Fred F. Wollert, Cen- . 


t 
FISH aquarium, kodak, blue print | terville, Towa. 
frame, scientific books, correspondence Brock, 701 Eighth St., Washington, D. C. 


courses, engineering magazines, electrical PATENTS 
Write for list. G. T. Roberts, 501 Park EXPERIMENTER—Inventors, ‘The very | 
; ~ atent, Developing, Exploiting, Legal. Free 
Ave., Racine, Wis. latest. Place an automatic folding table booklet. ‘Rea: Wi 
alld ngs, | the arm of your Morris or Mission | yy , Inventors Serv- 
ont UR _Sale—Stereopt comm. chair or any chair with wooden arm of | i¢¢_Co., Washington, Cc. 
20x20 screen, lecture _. Qf t cash offer, | Mission style, in ten minutes. Friend al- PATENTS Explained in my Free Books 
Clarence Baum, Danville, i. _ ways by your side in leisure or studioi's | telling what you should know—what to in- 
AMERICAN, Jr., safety blade sharpen- | Moments. A study for inventors or ex- | vent—what not to invent—how to sell your 
ing machine; also Piano tuning course, | Perimenters in ingenious folding simplicity | patent, ete. Write today, H. Ll. Woodward 
including tools. F. H. Sharpe, Luverne, | that can be adapted to anything mechan- | 992 G Street Washington, D. C " 
A ically foldable. Table is adapiation No. 


20. Highly finished to harmonize with PATENT What You Invent. It may be 

FOR Sale—Electric Vibrator. Cost new ies surroundings. Satisfaction guaran- | Valuable. Write me. No attorney’s fee 
$100. Will sacrifjce for $35. J. G. Sproul, | teed. Postpaid $1.50. Nolan Universal | until patent is allowed. Estab. 1882. “‘In- 
Lima, Ohio. Folding Device Co., 87 Prospect St., Wo- ventor’s Guide” Free. Franklin H. Hough, 
FOR Sale—Wind mill, tower, tank, and burn, Mass. aeiediat 522 Loan & Trust Bldg., Washington, D. C, 
piping, $35. Lucas & Son, Bridgeport, PATENTS Sold. I do the business—not PATENTS, trade-marks, copyrights, pat 
Connecticut. merely collecting advance fees. If you | ent litigation. Book and advice free. 


own @ valauble patent send for a free | William C. Linton, Mechanical and Elec 

BLACKSMITH, woodwork and _horse- booklet, “How - _ get cash for Your trical Expert, 301 McGill Bldg., Washing- 

shoeing new gg Invention. No charges made for listing. | ton, D. C. 

men, up to date equipment, ¢ six u atent Advertisin ales Co., ford, 

For particulars address W. hile, ig & Sales Co., Frankfor< = pat- 

Sitzenberger, Norwood, Til. hell, a 

GAS Generator—Incandescent, with tank : - Washington, District of Columbia. 

and inclosure; will furnish 5,000 candle manufacturers in general investigate pat- 


- . 4 ented safety elevator. Accidents entirely PATENT your invention. First get free 
eliminated. Roussel, Diamond Bank | ‘‘Inventor’s Primer’ with statistical data. 
Ave., Maplewood, Mo. Bldg., Pittsburgh, Pa Milo B. Stevens & Co., Estab. 1864, 685 


F St., Wash.; 353 Monadnock Blk., Chi- 
INVENTORS. My Patent made a_for- 
FOR Sale. 50 mounted specimens, fine > : cago. 
condition. R. Sayler, 499 So. Broadway, tune. Particulars free. I want good in- 


i TT PATENTABLE ideas wanted—Send for 
Dayton, Ohio. Eugene Pearl, P23 Union Sq., free B. Owen, 30 Owen 
AUTOMATIC cream separator for sale, SEND for free booklet. All about Pat- -ATENTS : 
P., Box 346, Fowlerville, ents and Their Cost. Shepherd & Camp- 


bell, Patent Attorneys. 500A Victor Bldg., Expert in Mechanics. Book of Advice 
FOR Sale, one 12” Scheidel Western Washington, D.C. and Patent Office Rules free. Clements & 
Induction coil, with single point inter- PATENTABLE ideas wanted—Send for Clements, Patent Attorneys, 704 Colorado 


rupter, rectifier, etc., suitable for wire- | 3 free books. Richard B. Owen, 30 Owen Bldg., Washington, D.C 

less or X-Ray work. First Money Order | Bldg., Washington, D. C. THE Patentome is interesting and in- 

for $50 gets outfit. The Pope Sanatorium, structive. A liberal education in patents 
115 15 W. Chestnut, Louisville, Ky, PATENT Folly. Few inventions nake | and how to get them. Free on request. 


mon Why i i as is 55. Son. 

$13 80. 110 | 80". “Invention Adviser,” twenty-five years District of Columbia. 

. C., 133 cycles 1 hp. $66, 3% hp. gg Sw wo REACH the country inventor at low cost 

Cosmos Electric Co., 136 N. Liberty | Boston, Mass os atc %%'s | hy using Boyce’s Weeklies. Circulation 

New York. ston, Mass. 1,000,000 Ask for free result Checking 


took. Us letterhead. Classified Dept., 
PHONOGRAPHS $5. Records 10c ex- Highest To uy 500. Dearborn “Ave. 
changed. Typewriters $8, rent, payments. | seli, write Charles A. Scott Co., 1096 Gran. >ATENTS Sec 
Motorcycles $35. Knights, 299 12th St., ite Bldg.. Rochest PATENTS Secured and Trade-Marks 
St. Louis. Mo. ochester, N. registered. You get honest personal work 


PATENTS securec yorts natent- | backed by 10 years’ experience. Write to- 
BLUE-Prints, battery switchboard. New awa day! George A. Hutchinson, 730 Loan & 

idea a capacity like battery plus dy- | suits conducted. Cc. L. Parker, 910 G St. Trust Building, Washington, D. C. 

name. _Ste. _Netvell. Mich. Waskington, D. C. “PATENTS—Herbert Jenner, patent attor- 
FOR Sale—Large Bull Elk Head $50. ney and mechanical expert, 608 F St., 

Also large Bull Moose Head $10. Say- | ,,,BEFORE patenting your invention, get | Washington, D. C., established 1883. i 

lor, S. Broadway, Dayton, Ohio. ine on its commercial possibilities. I've ake a free examination and report if 


{ a 
had many years experience selling patents. vate y 
~ ROYAL Plater, complete. Samples free. | For $1.00 I'll give you benefit of it. 
E. Fiske, 101 Sheffield Ave., Buffalo, N. Y. | Charles A. Scott, Granite Bldg., Roches- KG - 
= ter, N. ¥ PATENTS that protect and pay. Advice 
rOoR Sale—Steam boiler and engine 3 ee and books free. Rates reasonable—highest 
hp. New. Will ship on approval. Send PATENTS without advance attorney’s | references; best results. Watson E. Cole- 
for particulars. H. R. Shockey, 705 fees. Send sketch for free report. Books man. Patent oe 622 F St., N. W., 
Church Street, Hannibal, Mo. free. Fuller & Fuller, Washington, D. C. | Washington, 
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C. L.. PARKER, Patent Attorney, 910 
Washington, D. C. Inventor’s hand- 
pook “Protecting, Exploiting and Selling 
Inventions,”’ sent free upon request 
NTORS On American and foreign 
= and trademarks, consult Benjamin 
oman, Park Row Building, New York 
ttorney’s fees until patent allowed. 
and books. Fuller & Fuller, 
Washington, D. 


PATENTS FOR SALE 


R Sale—Patent No. 939,727, Snap 
— Employs no springs. Can be locked 
against opening. Is self-locking. Address, 


Matti Maki, Belden, North Dakota. 
PATENT for Sale. Very valuable and 
useful; just Patent and Pending Patent 
on royalty or reasonable offer. Floor 
srubbing, wiping, cleaning, drying and 
brightening machine. Boon to everybody. 
Everbody needs it. k _ Gold 
Mine to manufacturers. Address 8. Selwa, 
2336 Elyria Ave., Lorain, Ohio. 


OVERSHOE Retainer, U. S. No. 993,212, 


a device appealing to any person accus- 
tomed to wearing overshoes in damp 
weather. Big demand in market. Only 
$750. W. G. Wheeler, Ashland, Ky. 


T. No. 682,496. 
for $700; or any 
game, better pool. 
jth, Los Angeles, Cal. 
PATENT 782880. The Sip Floating Bot- 
tle Holder Fire Extinguisher. % oie up. 
Sip Manufacturing Co., Jersey | City, J. 
FOR Sale or royalty Patent Automatic 
Door Guide for sliding barn doors. 
real necessity. John D. Wiese, Mansun, 
Towa. 


Will sell “all ‘Tights 
State for $50. New 
Cook, 726 W. 


FOR Sale. Mouse trap invention. For 
particulars write Leo Nebel, Lake Preston, 
South Dakota. 


FOR Sale. U. 8S. Patent No, 721,613 
wire clothes basket with clothes pin basket 
removable; a useful and handy invention; 
a money maker fer the buyer. Something 
that every housekeeper will buy. Mrs. L. 
J. Georgie, 836 Acoma St., Denver, Colo. 


NEW gas engine valve patent for sale, 
valuable features and new departure, fully 
demonstrated on kerosene. Get particulars. 
Box : 326, Oshkosh, Wis. 


~ PATENT on draft operating device. 
Can be retailed complete for six dollars 
with big profit. $800 cash takes it. No 
triflers. Victor Cozine, Gloversville, N. Y. 


AUTOMATIC coupler for traction en- 
gines, patent No. 660,376. Best offer takes 
it. Address Frank Demperwolf, Bellevue, 


FOR Sale. Patent 1018323, Draft rigging 
for Railway cars; investigate this. John 
Jerome, 811 19th Ave., So. Minneapolis, 


SHOE Shiner. American and Canadian 

Patents for sale, exchange or royalty. 
Will furnish patterns for manufacturing. 
Sorntag’s Patent Agency, Balboa Building, 
San Francisco, California. 

“PATENT for sale. Adjustable curtain 
fixture, simple, practical and needed. Par- 
ticulars, E. Chabot, 86 Fairview St., Provi- 
dence, R. 


VALUABLE Patents. 
ing chair, razor 


Automatic rock- 
stropping machine, and 
hat pin protector. See inventor. P. Alpp, 

47 E. 54th St., New York. 

FOR Sale. U. 8S. Patent No. 1014506. 
For Package-Binders issued Jan. 9, 1912. 
A No. 1 proposition. Will sell at a 
reasonable price Alfred E. Morgan, 24 
Atwood St., Hartford, Conn. 

FOR Sale. U. 8S. Patent No. 1028002. 
Pool Cue Tip Fasiener. Tip hold fast 
without glue. Tips replaced in a second. 
T. N. De Witt, 1803 N. Wolfe St., Balti- 
more, Md. 


FOR sale, 


royalty or partner. Im- 


proved hot and cold water faucet. Edward 
Godleske, Burnham, Pa. 
FOR Sale—Patent churn in U. 8. and 


Canada. Patterns made ready to manu- 
facture. Ad. Chas. Austin, Ava, Til. 


FOR Sale. Patent advertising novelty 
combination tool. C. T. Brown, 3396 
Street, San Diego, Cal. 

~PATENTED- Lamp Chimney Lock. Price 
teasonable. Charles Francis, Conway, _ Ark, 

MAIL order novelty, great merit E. 
Work, 8343, Garesche, St. Louis, Mo. 


HOUSEHOLD article, sample 25c silver. 
F. M. Furber, Beachmont, Mass. 

MUST sell; 
tical device; 
Minnesota. 


FOR Sale or Royalty. Patent spring 
device for children's folding push chair, 
ete. Will double life of tires, chair, and 
child’s comfort. Best offer takes it. 
Alan Woodford, 145 Foundry Lane, South- 
ampton, England. 

FOR 


02964. 


Prac- 
Ghent, 


improved door latch. 
cheap. Martin Ostul, 


Sale or Exchange—Patent J No. 
With gated patterns and rubber 


mold. Will take lathe, gasoline engine, 
milling machine, shaper, or automobile 
at their value. C. P. Hatfield, Lebanon, 


Ohio. 


FIVE new patents; folding armchair, fold- 
ing desk; value $40,000; will sell for $20,- 
000; folding rocker ; also new kind of win- 
dow sill and window; folding, changeable 
and operating table. J. S., mechanic, 3616 
N. Broadway, St. Louis, 0. 


REAL ESTATE—FARM LANDS 


SUBURBAN Homesites $1 
ance easy monthly 


Cash Ral- 
payments—at Dalworth 
Park, Texas, suburb on Interurban, mid- 
way between Dallas and Ft. Worth, the 
fastest growing cities in the Great South- 
west. Millions going into new sky scra- 
pers, hotels, factories in the two cities and 
population has trebled in ten years. For- 
tunes will be made here in suburban prop- 
erty. Early buyers will make enormous 
profits. Dalworth Park offers best oppor- 
tunity, being on Interurban, which is to 
be double tracked, and on railroad and 
Automobile Pike. $100,000 already 
on waterworks, natural gas, street improve- 
ments, etc. 43 trains daily. Beautiful, 
large homesites only $50 and up, in this 
special sale. $1 makes first payment. 
today before price advances, ‘or 
free booklet, showing views, maps and all 
particulars. The Dalworth Company, 70 
Stewart Title | Bidg., Dallas, Texas. 


~ LET Your Dollars Work In Californ'a. 
You will follow them sooner or later and 
they will yield you good earnings with 
safety, through the steady and constant 
increase of land values. Opportunities for 
small monthly savings as well as for prin- 
cipal sums. Send for free copy ‘‘Capital 
we Provident Investment Co., 617 

. Hill St., Los | Angeles, Cal. 


BARGAIN -20 acre selected Pecan land, 
ksonville, Florida; $40 per acre. 


7 Oakdale Ave., Chicago, TI. 


~ CHOIC E city lots . A. No. 1, investment. 
Write today for particulars to T. Harold 


Knight, Racine, Wisconsin. 


VIRGINIA Fertile Farm Lands $15 per 
acre and up. Easy payments. Send names 
of two friends interested in Virginia and 
receive our beautiful magazine one year 
free. F. . LaBaume, Agr’l Agent, Nor- 
folk & Western Ry. Bidg., Room 84, 
Roanoke, Va. 


IF you act at once you can buy tracts 
of rich level Wheat or Alfalfa land in 
Cheyenne County, Nebr., that will pay 
you from 40% to 80% on an investment 
of only $20 to $35 per acre. E. C. Stock- 
dick, Sidney, Nebr. 


FORTY million feet timber. 


Have finest 


tract timber anywhere Eastern North 
Carolina, consisting pine, oak, red gum 
and cypress. If interested, write Henry 
Clark Bridgers, Tarboro, 


FLORIDA—Citrus fruit 


~ and agricultural 
land on Gulf Coast. 


Healthiest place in 


Florida. $30 acre, easy terms. Free lit- 
erature. Port Richey Company, Tampa, 
Florida. Investigate. 


OWN 4 Missouri, 3 Kansas farms, nice 
home Kansas City, Kans., exchange for 
mdse. John Brokmeyer, Eldon, Mo. 

8,080-ACRE stock ranch for half its 
value for quick sale; address owner for 
information. A. J. Johnson, Merchants’ 
Nat. Bank Bldg., Springfield, Mo. 


$5 MONTHLY for eighty 


months pays 


PROBATE Court Sale. To close an es- 
tate, the probate court and trustees have 
authorized me to sell 150 choice residence 


lots at North Racine, one-quarter mile 
north of city limits of Racine. Popula- 
tion 45,000 on through interurban and 


steam lines between Chicago and Milwau- 
kee. Two million dollars now being spent 
in new factory buildings. Attractive sur- 
roundings. Ten minutes to center of the 
city. Lots $99 each $1 down, 47¢ per 


week. No _ interest No taxes. Own 
your own home. Write at once Chas. 
R. Davis, Mitchell Building, Milwaukee. 


SUBURBAN home sites on electric line 
at Manitowoc Beach on Lake Michigan, 
three miles from growing cities of Mani- 
towoe and Two Rivers at $100 each, $5 
down, $5 monthly. No interest, no taxes. 
Charles R. Davis, 214 Mitchell Bldg., Mil- 
waukee. 

“ESCAPE the cold winters Locate on 
a southeastern farm. Profitable lands $10 
to $30 an acre—easy terms. Poultry, 
truck, and fruit pay $50 to $300 an acre. 
Unexcelled living conditions, Land lists 
and the “Southern Field’’ magazine free. 
M. V. Richards, Land and Industrial 
Agent, Southern Railway, Room 64, Wash- 
ington, D. 

80 ACRES good land; four miles sta. ; 
Cross County, Arkansas; no _ overflow; 
school on land: small payment; balance 
suit purchaser; 6%. Morgan Jolly, Cotter, 
Arkansas, Owner, 


“MEN wanted—Hundreds of skilled work- 
men needed in South Milwaukee, Wis., at 
once. Big wages, living cost low. Small 
growing city—every city convenience. Near 
Milwaukee and Chicago. A real home city. 
Sites at $1 down, $1 a week. frite at 
once for information to Chas. R. Davis, 
Dept. A, | Milwaukee, Wis. 


OPENING Sale of “Tats at 


League City 
Heights-on-the-Interurban, midway between 
Houston and Galveston. Interurban sta- 
tion on property, large, beautiful suburban 
homesites—50x125 feet. League City has 
1000 population, 50 trains daily. hree 
steam railroads and Interurban. 
lots only $40 each. Payments $2 cash 
and $2 monthly. Buy now while price 
‘s low and values along Interurban line 
makes rapid increase. Suburban property 
near Houston best investment in South. 
%17,000,000.00 spent on new buildings in 
Houston, past two years. Send $2 now 
and get choice location, or write today for 


particulars. Address, Galveston-Houston 
Interurban Land Co., 940 Union National 
Bank Bildg., Houston, Texas. 


SUBURBAN Acre Homes $2 Monthly 
Opening sale Suburban Acre Homes, 35 
minutes from Central station in Houston, 
Adjoining Suburban Townsite, rail- 
road and shell boulevard to city. $125 
each. Terms only $2 cash, $2 monthly. 
Ideal poultry farms or suburban home. 
Good soil, plenty rainfall. Also Five and 
Ten acre tracts at low prices. This special 
price for short time only. Write at once 


for free illustrated literature, maps, plats, 
ete. Address, C. W. Hahl & Co., Owners, 
734 Commercial Bidg., Houston, 


exas 


“FOLLOW the Lead of Wise Buyers’’— 
Geo to Los Ind'‘os, Isle of Pines—the beau- 
tiful, fertile, American inhabited tropical 
istand only 180 miles from Key West, Fila. 
June climate year round—no frosts. Abund- 
ance of rain—no irrigation. Big profits in 
oranges, lemons, grape-fruit, pineapples, etc. 
American stores, schools, churches, banks, 
newspapers, ete. Our lands surround Los 
Indios, the only deep-sea harbor on the 
island. Unusual opportunity for home or 
investment. 10 acres will make you inde- 
pendent. Easy terms. Prices now low— 
land rapidly increasing in value. Titles 
guaranteed. Write for complete informa 
tion. Cafiada Land & Fruit Co., 117 
Wisconsin St., Milwaukee, Wis. 

GROW ania and grow “rich in the glori- 
ous fruit district of Southern British Co 
lumbia. Our choice lands $10 cash and 


$10 monthly, without interest. Annual 
profits $500 to $1,000 per acre. Orchard, 
xaiden, poultry; scenery, hunting, fishing. 
boating: warm climate; school, postoffice, 


“ ; store; sawmill; daily trains; close to mar- 
frat yy — kets; unlimited demand for products. Write 
about Fla.” free. W. S. Reeve. Pensa- quick for maps, photos, free information. 
‘ola, Fla. ve . West Kootenay Fruit Lands Company, Dept 
cm. Z%, Box 1087, Nelson, British Columbia. 

SPECIALTIES—Ontario summer homes, CASH For Your Business and Real 
fruit lands ——. Estate. I bring buyers and sellers together. 
your requirements to For ‘obertson, it you want to buy, sell or trade any kind 
Tsronto Street, Toronto. u or property write me today. 

2,500 IN 3 days selling Real Estate. fstablished 1881 Frank P. Cleveland, 
Will lease my plans. Write for particu- | Kea] Estate Expert. 1308 Adams Express 
lars. W. Alton Clifton, Eufaula, Ala. Building, Chicago. 
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MONEY Making Farms; 17 States; 


one 
to 1,000 acres, $10 to $50 an acre; live 
stock, tools and crops often included to 
settle quickly. || Illustrated Cata- 
logue free. Ek. A. Strout Farm 
Agency, Station 3043, 47 West 34th St., 
New York, 


TEXAS school land on market now; you 
ean buy good land at $2 per acre; pay 
Se per acre cash and no more for 40 years, 
but 3 per cent interest on the balance. 
Serd 6 cents postage for further informa- 


Will 
only 
Compton, 


formula. 
Sent for 
Mangerud, 


VALUABL E coal saving 
y dollars. 

Silver. M. J. 

California. 


OVER 500 rare, valuable, 
ing formulas only 25c. 
lar for 2e stamp. 
Buffalo, N. Y. 


FORMULAS—3,000 Formulas and Di- 
gest Publishing 100 formulas, etc., month- 
ly. One year 50c or Silvering Formulas 


money-mak- 
Descriptive circu- 
Eleo Publishing Co., 


SAFETY razor sterilized and 
sharpened better than new; 2 cents each. 
Five years’ success. Send for blade box 
and circular. Electro Stropping Co., 134 
Shelby St., Detroit, Mich. 


FOR Sale—40,000 
bacco, mail stamps 
Wavrin, Franklin, Ky. 


blades 


pounds best leaf to- 
for samples. Anton 


FOR THE HOME 


tion. Investor Publishing Co., Dept. 3, | 224 Digest, one year 25c—or 200 Formulas GOOD Candy! Get busy and learn how 
San Antonio, Tex. a Pee year 25c. Digest, Grand | ty make your own candy. A splendid and 

CHEAP patented stat pids, Mich. complete course, 30¢ postpaid. Auburn 
South Texas $1 = we alance roe ELECTRICIANS. Two guaranteed for- | Supply Co., Dept. GG, 7746 Peoria St., 
years. For all particulars write F. A, | ™ulas for renewing old dry-cell batteries Chicago. 

Counable, Trustee, 491 Commercial Bank | ®t, low cost. Both 0c (silver.) Post- BUY the st est 8 day alar , 
Bldg., Houston, Texas. office Rox 101, Montgomery, Ala. guaranteed or "money back. ‘Price $3 

SELL your property quickly for cash, no TRANSPARENT Toilet Soap manufac- “xpress prepaid. F. Wilk Co., 1706 § 
matter where focated. Don't. pay big com- tured from common laundry soap.  For- William St., South Bend, lad: 
missions. Particulars free. Real Estate | mula, 4 dimes. The Formulary. Box ~ . 

Salesman Co., Desk B, Lincoln, Nebr M206, Lewistown, Pa. handled. 
— - nstructions ow Oo m e i 

SASKATCHEWAN, Canada, good farms 500 SUCCESSFUL money-making formu- Bilz Co., Omaha, Nebr. 
$15 to $35 per acre on easy crop pay- | las and trade secrets, postpaid 25 cents. 
ments if desired. B. Nedam, Pipestone, | Charles Dynes, Winchester, Ind. MAKE your own ice—simplest device yet 
Minnesota. — make it yourself—illustrated instructions 

THY buy furniture polish when you 25c, or complete outfit $2. Ausdale Co., 
DOGS, BIRDS, POULTRY, ETC. mate yourself very cheap. Price | Mansfield, 
of formula J. F, Fournet, 155 Wash- 

SILVER Campines—Beautiful, the rich | ington Ave., Crookston, Minn. IMPORTED Japanese hand painted vases, 
man’s hobby; useful, the poor man’s 25¢ each. “‘Juron”” 1400 Noble, Chicago. 
friend. Everlasting layers of large white BEST Black Paint, Metal Buildings ———— sau - 
eggs. Circulars. Dr. H. J. Purdhomme, | roofs $1. Crown Chemical Co., Hamil- “FASTENERS” for loose chair rounds. 
Thurmont, Md. ton, Ohio. J. N. Hieronymus, Fairbury, Tl 

FROGS—Investigate bullfrog breeding. COAL saving formula used by Board MAKE your own mission furniture at 
Immense demand. Supply inadequate. | of Education, New York City $2. Guar- | the minimum of expense, Our 3 
Poultry no comparison. Particulars. Aqua | anteed 20% to 50% Fuchs, *‘Mission Furniture. How to Make It,” 


ife, Seymour, Conn. 


FOR Sale. Pit bull terrier pups. Out 
of game stock, the win or die kind $5 to 
$10. Pair airedales, unrelated, pedigreed, 
eligible to registration, 8 months old, 
partly trained $30. Walter Yockey, Clay 
Center, Kan. 

SCOTCH Collie, 
for list. W. 
Towa. 


REGISTERED — English 
Puppies and grown dogs, 
4d. Kennedy, Freedonia, 

SPORTING and pet 
Beechhurst, Shelbyville, 


CANARIES that sing, Parrots that talk, 
Fancy birds, dogs, pet stock and pet stock 
supplies, shipped with safety anywhere. Il- 
lustrated Catalogue and an amusing novelty 
mailed upon receipt of 2c stamp. Ed- 
wards Bird Store, 129 Mich., Detroit. 

blooded Single Comb White Leg- 
horn Cocks, breeders, $5. Curtiss strain. 
Six month cockrels $2.50. 1 Single Comb 


Send 
Oakland, 


Airedale Terriers. 
B. Watson, Box 130, 


Bloodhounds— 
best blood. Max 
Kan. 


dogs, list 
Ky. 


free. 


Brown leghorn cock $5. Guaranteed stock. 
Farle Gage, Ashville, New York. 

d ages, best breeding, 
watch dogs, hunters, collies, puppies, 
grown dogs. State wants. Phil Savage, 
St. Charles, TH. 

PURE Rose Comb Wht. Minorca, and 
Wht. Wyandotte 


males, also S. C. Buff 
Orpingtons. E. H. Blayney, W. Alex- 


ander, Pa, 


saving. F. E. 
38 Park Row, N. Y. City. 


210 MONEY Making Formulas and 


Age four —— for lic. Ad-Age, Big 
Flats, N 

SILVERING mirror or any formula de- 
sired, 20c. Scientific Bureau, W. Lynn, 
Massachusetts, 

10,000 FORMULAS. New Book 800 
pages. Price $3. Circular free. B. Newn- 
ham, Waukegan, 

RESILVER Best Formula ever 
originated, 20c. Profitable Service Bureau, 
#233 N. Sawyer ‘Ave. Chicago. 

SMOKELESS Powder. Make your own 
Smokeless Powder. Formula, postpaid, 75 
cents. Houston Formula Co., 1708 Wash- 
ington Ave., Houston, Texas. 

LADIES and Gents, Economize, make 
your own Shoe and Stove Polishes. Bot! 


formulas 1c, 
Brooklyn, N. 


PAINTERS Friend is a book of Formulas 
and up-to-date instructions in Painting, 
Tinting, etc., for painters and others. 


66 Sumner Ave., 


Price $1. J. Duval, Grand Junction, Colo. 
FOR MEN 

THREE shirts to measure, $5—Express 

prepaid. MWBetter grades, $2.50 and $3 each. 


Superior quality; high-grade workmanship; 


faultless laundry work and _ perfect fit 

FOR Sale. “Bradley § Strain Barred Ply- assured. Send for samples, with measuring 
mouth Rocks, stock and eggs at reasonable instructions and bvoklet, “Shirt Tales.’ 
rices. Satisfaction guaranteed. Write me. Money returned if not satisfied. Frank W. 
e0 Nebel, ke Preston, Ss. ’ Hadley, M’f’g’r, Dept. H, Norwalk, Conn. 

GREAT ne puppies by Champion STRATHMORE cigars: Havana filler, 
“Marco VI’ out of “Ella” von Wutem- Sumatra wrapper. A mild smoke. Send 

rg a winner in Germany. Very fine, | me $2 for a box 25. Or $3.50 for 50 
promising stock. A. Entenmann, 2611 N. | Perfectos. Strathmore Cigar Co., 62 State 
Hutchinson St., Phila. Pa. St., Rochester, N. Y. 

POODLES, Spaniels, Boston Bulls, Fox MR. Smoker. 25 sample box of ‘‘Figola” 
Terriers, Bull Terriers, Great Danes, Col- clear Havana cigars, $1 prepaid. Money 
lies, Fox Hounds, Beagles, Setters, Point- hack if not satisfied. Beaver Cigar Co., 
ers, Coach Dogs, Grey Hounds. Harry Canton, Ill. 

Reeder, Thorndale, Pa. . 
Dressers—Order a combination 

POULTRY Paper, 44—-124 page period- | collar fastener and tie slide. Prevents the 
ical. up to date, tells all you want to | tie from binding, holds. collar perfectly, 
know about care and management of poul- small, easily adjusted, saves many times 
try, for pleasure or profit, months for its cost in collars and fancy ties. Send 
ide. Poultry Advocate, Dept. 3, Syra- 25e for sample and terms to agents. 
cuse, N. Y¥. Money refunded if not satisfactory. Ad- 

FOR Sale—Pedigreed Airedales. W. F. | tess. Wilson Sales Co., Box 9, Kokomo, 
Goodin, Columbus, Mont. | Indiana. 

MEN—Safety Razor Blades (any make) 
FORMULAS new on latest im- 
proved Odell machines. Each blade hair- 

BOOK filled with hundreds of valuable | tested. Single edge 25¢ dozen; double 
formulas. yours 0} , ofitable | edge 35¢ dozen. Send money with order. 
Service Bureau, 4333 N. Sawyer Ave., Blades returned postpaid promptly. Vest 
Chicago. ; Pocket | Blade Holder Free. Copeland & 

315 SELECTED formulas, hints, etc, | ‘6 Dorrance St.. Providence, RB. I. 
mirror silvering, paint removers and many SPECIAL—Three Silk Cravats, $1 pre- 
others, 25¢ coin. Kirk A. Box 3002, | paid. $3 value. Order today. Agents 
Phila., Pa. wented. ‘‘Royal,’’ Greenwich, Ohio. 


Parts 1, 2 and 3, tell in plain, simple lan- 
suage just how to make 86 different pieces. 


Full dimension working drawings and 
half tones of finished articles, *rice, 50 
cents each or $1.50 for the three volumes, 


postpaid. Popular Mechanics Book Dept., 
Chicago. 
METAL Work and Etching—A_ 96-page 


hancbook for art. metal workers telling how 
to make a great variety of useful and or- 
namental objects such as desk sets, arts- 
crafts jewelry, etc. Price 50c, postpaid. 
Tlopular Mechanics Book Dept., Chicago. 


BEAUTIFUL _ arts-crafts 
one can make them out of paper, card- 
board and wood. 16 designs Inexpensive 
yet artistic. Complete book of instructions 
Price, 50c, postpaid. Popular Mechanics 
Book. Dept., Chicago. 


lamps—Any- 


TELEGRAPHY 


LEARN Telegraphy by mail at 
Our wonderful  self-teaching 
send messages any speed while 
Taught by expert telegrapher. 
trated catalog free. 
graph Institute, 336 
line, Texas. 


TELEGRAPHY--Morse and wireless— 
Railway ounting (Station Agency) 
taught quickly. Railroad Dispatchers’ and 
Western Union Wires and complete Wire- 
less Station in school. Splendid oppor- 
tunities. Graduates assisted. Living ex- 
penses low—may be earned. Largest and 
oldest school—established 38 years. Invest- 
ment, $25,000. Correspondence courses 
also. Catalog free. Dodge’s Telegraph, 
Railway and Wireless Institute, 15th St., 
Valparaiso, Ind 


TELEGRAPHY taught in the 
possible time. The Omnigraph 
Transmitter combined with 
and sounder. Sends you 
sages at any speed just as an expert oper- 

would. Five styles, $2 up. circular 

Canine Mfg. Co., 41 G. Cort- 
land St., New York. 


home. 
instruments 
you copy. 
Fine illus- 
Southwestern Tele- 
Academy, Grand Sa- 


shortest 
Automatic 

standard key 
telegraph mes- 


WIRELESS 


THE best 25¢_ wireless 
“How to Make Wireless 
20 wireless experts, 96 pages, 75 illustra- 
tions, “Wireless Telephone,’’ by H. Gerns- 
back, 80 pages, 57 illustrations “Const ruc- 
of Induction Coils and 

. Secor, 100 ,pages, 72 illustrations. 

Wireless Hook-ups.’’ 100 ‘pages 161 il 
lustrations. Price, 25e each or the four 
for T5c, prepaid. Wireless Association, 229 
Fulton St., New York. 


WIRELESS Set, 


hooks published. 
Instruments,”’ by 


How to Make—96-page 


book telling how to construct at small 
cost an outfit suitable for transmitting 
four or five miles. Price 50 cents, postpaid. 


Popular Mechanics Book Dep., Chicago. 
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GAMES AND ENTERTAINMENTS 


STAMP COLLECTING 


REE—1913 magic catalogue, 208 pages, 


F STAMPS, 15 varieties, South and Cen- 
$50 illustrations, 800 tricks, puzzles, il- tral America, 4c, sent with our net ap- 
jusions for parlor or stage entertainment. | provals. Palm Stamp Co., 249 No, Caron- 
Positively the largest ——— the | delet St., Los Angeles, Cal. 

ld. Buy direct from the manufacturer, 

Seaper and better apparatus. 30 years in FINE approvals, 60% discount. Orange 
magic. Performer aii inventor. Reference pm Co., 492 Mountain View Ave., 

Prof. Kellar, Thurston, Houdini. ot Angeles, Cal. 
| 100 FOREIGN Stamps, all diferent, gome 

very rare in each set, 25c, uburn Sup- 
Bargain New Xork,” | Ply Co., Dept. FF, 7746 Peoria St., Chi- 

HANDCUFF Acts. Mind Reading Acts, | —- 

Spirit Cabinets, Magician's Tricks, and 100 ALL different for 10c. 200 all dif- 
Complete Outfits of every description. If | ferent for 40 cents. Some good. Approvals 
interested in Magic, or want to start in at fifty off. Brinckerhoff Supply Co., 
the Show Business, our Prices will inter- Carlton, Ore. 

u, and our Instructions will start 
. ‘right. Particulars for stamp. Geo. 100 STAMPS and Album 7 cents. Ed- 
A. Rice, Dept. 5, Auburn, New York. ward Lufbery, Wallingford, Conn. 

EARN $5 to $10 an evening. Easy work U. 8S BARGAINS 50c—$1, 1909—50c; 
and lots of fun. Complete instructions. 1912 (Initials), 23c; (Alaska-Yukon) and 
How and what to do and what to say. (Hudson-Fulton), imperforate pairs, 17c. 
Pest book published on “Parlor Magic. Lists free. Ohleman, 59 Nassau St., New 
Postpaid 25 cents. Andrews a. York City. 

_ 539 Ibany, N. Y. : 
Company, Box _539_M. Albany, | DIFFERENT United States free. 

HOW to entertain. Book containing 900 | Remit 25¢ six months’ subscription, Mc- 
jokes, riddles, magic experiments, ae Kele’s Stamp Weekly, Boston, Mass., Al- 
telling, money making secrets; to introduce | jum for 1,200 stamps if preferred. 
mammoth catalog, all for 10c. National 
Company, 305 East Street, Chicago. 5 U. 

LOADS of fun with every pinch. Cachoo— | ° Unused, a for 12. i americ 
long distance sneeze powder. Fool family | ©°-. 207 Wall, Syracuse, N. Y. 
nd friends. ‘They'll never get wise. Sam- on va. 
ple vial, with two catalogs, 10c; tates 
25e. Doz. 90c. American, 8 Judge Street, | William Barrows, Box 12, Hartford, 
Brooklyn, N. Y- Connecticut. 

50 MAGIC Tricks for 12c, to intro- : . 

our mammoth catalog o tricks and — 

. National Company, 305 East eference required. hy not write me? 
ee M. W. Taylor, 41 Wethersfield, Hartford, 

153 TRICKS with two catalogs 10c. | 
American, 8 Judge St., Brooklyn, N. Y. FIFTY different U. S. 25 cents. No 

MAGIC Tricks, Books & Supplies. Larg- | trash. Stamps on approval. McCann, 321 
est line in the world. Old reliable firm. Newton, Minneapolis, Minn. 

» t vents. See our 
ad Covert, 821 East STAMPS—One cent approvals, biggest 
42d Street, Chicago, Illinois. bargains ever offered. References required. 
Moulton, Boulder, Colo. 

LEARN Ventriloquism. Anyone can learn | — 
it by my method. Complete course of 300 DIFFERENT Foreign stamps 20c. 
twelve lessons $1.25. Skeels, ‘‘The Magi- | asx for approvals. . Belden, 129 
clan,’’ Storm Lake, Towa. T St., Springfield, Mass. 

13 FUNNY Love Letters (read two ways), om 
all new, 10 cents; J. Hardway Co., 207 8. 150 ATTRACTIVE foreign revenue 
Lee St., Bloomington, Ill. stamps 35c. Sell. exchange, buy. Oscar 

Hartmann, 1534 26 Ave., Denver Colo. 


200 MAGIC Tricks and 
Curtis P.—Englewood, Chic’ 

Vanishing Tum- 
“Magic,” 5225 


Catalogue 1l0c. 
ago. 


MEPHISTOPHELES'S 
bler, non-detectable, T5c. 
Lexington Ave., Chicago. 


STAMPS free—8 different Costa Rica, or 
3 different Soudan (camel), big stamp lists, 
etc., for 2c postage. If you collect stamps, 
write us. Old collections bought. W. C. 
Phillips & Co., Glastonbury, Conn. 


PLAYS, Vaudeville Sketches, Monol 
. Dialogues, Speakers, Minstrel Material, 

Jokes, Recitations, Tableaux, Drills, Mus- 
ical Pieces, Entertainments for all_ occa- 
sions. Make Up Goods, Large Catalog 

ree. S. Denison & Co., Dept. 11, 
Chicago. 

YOU can be a magician, travel, give 
shows, earn money. I tell how. na 
stamp. Prof. Rapp, Box 1115 F, Madison, 

NEW and Novel Jokes—great fun pro 
ducers. So simple a child can operate 
them. 1. The Spilt Jam (Look what 


you've done to the table cloth! !!). 2. Red 
Hot Cinder (Drop it on the rug or floor 
in front of fireplace). 3. Damaged Finger 
(Deceptive blood-soaked bandage Great 
sympathy is expressed by your friends). 4 
Blot of Ink (The Bookkeper goes mad. 
Mother is frantic). Price 10 cents each, 
postpaid. Address Popular Mechanics Book 
Dept., 318 W. Washington St., Chicago. 


DIMINISHING Card, Twister-scope, ring 
and finger, immovable card, quarter trick, 
jumping string. Apparatus for all, 10 cts. 
Merlin, 3218 Snyder Ave., Brooklyn, N. Y. 


500 FOREIGN Stamps and hinges, album, 


lOc. Essex Co., 4730 Chickering Ave., Cin- 
cinnati, Ohio. 
PACKET of 23 stamps: no two coun- 


tries gilt, 500 hinges. Set of $1 and $2 
Rev., all for Se. Miami Stamp 
oe “Toledo. Ohio. 


FREE—8 varieties unused for name, ad- 


dress three collectors, 3c postage. Utica 
Stamp Co., Utica, N. Y. 

STAMPS, 100, all different, free. Post- 
age 2c. Mention paper. Quaker Stamp 
Co., Toledo, Ohio. 

STAMPS—105 China, etc., stamp dic- 


tionary and list, 2c. Bullard, Sta. A, Bos- 


ton. 


24 VARIETIES Cuban stamps 10 cents. 
List of 6,000 low-priced stamps free. 
Chambers Stamp Co., 111 P. Nassau St 
New York City 


FINE unsorted mission stamps, many 
countries; eleven pounds, $4.60 free. any- 
where. Cash with order Ern Willems, 


Pacification, Ghent, Belgium, Europe 
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4 HANDSOME Foreign 
you send 10 cts. 


Coins Free. If 
for curious coin 


Piece. R. Chapin, New Berlin, N. 
~ COINS—C alifornia Gold, 25¢ 40¢ 
50c size, Tic—Coin 1,500 years old, 1l5c. 


Ray Chapin, New Berlin, N. Y. 


10 DIFFERENT large Cents 50c. 10 
different foreign coins lic. C. Barge, 522 
Beacon, Toledo, Ohio. 


$100 PAID for 1894 Dime 8. Mint, $8 
for certain 1853 Quarters, $100 for cer- 
tain 1853 Half Dollars. $2 for 1885 Dime 
S. Mint, $6 to $750 for certain $5 gold 
without Motto, ete. We pay highest cash 
premiums on thousands of coins to 1909. 
Keep all old money and send only 4c for 
Large Illustrated Coin Circular. You have 
nothing to lose. The Numismatic Bank of 
exas, Dept. H, |, Fort Worth, Texas. 


COLNS. I pay iy from m $1 to $600 for thou- 
sands of rare coins, stamps and paper 
money to 1894. Send stamp for illustrated 
circular, get posted and make money 
quickly. Veabecoen, the Coin Dealer, Dept 
P, Boston, ass 


$7.75 PAID for Rare Date ~y? Quarters, 
$20.00 for a Half-Dollar. W 

premium on hundreds of 
money coined before 1900, and send 10 
cents at once for our New Illustrated Coin 
Value Book; size 4x7. It may mean your 
fortune. C. F. Clarke Co., Coin Dealers, 
Box 15, Le Roy, N. Y. 


COINS—20 different foreign 25¢. 10 dif- 
ferent bills 25c. 200 different stamps_ 5c. 
F. L. Toupal Co., Chicago Heights, Ml. 

COINS—C alifornia Gold. 25¢ size, 40c, 


50c size, oin 500 years old, Lic. 
Ray Chapin, ‘New Berlin, N. Y. 


MUSIC 


SHEET Music. new. 
ways Think of Mot Best song 
written. 


“Al- 
ever 
Will be — “in ‘Tomes. 
Try &@ copy. Only 25¢c. H. Kessler, 
Leoti, Kan. 


SONG Poems Examined Free, Send 
yours, make money. fe get results. 
Music Clearing House, 147 West 45th, N. Y. 

~ DOES one thing only and ‘does it 
McQuade’s note reader for 
notes. for beginners. 
quarter. J. Pieper, Alton, 

LSTEATED Charts for learning Vio- 
lin or Mandolin 25c. Mayberry, 179-6th 

ve., New York. 

“BESIDE the Old Mill Stream.” 
song 20 cents. 

River, N. J. 

POEMS wanted. 


well. 
memorizing 
Postpaid, 


Latest 
Nermer Decamp, Toms 


Cash for good talent. 
Send Ms. to Inland Music House, Chicago, 


SHEET music at wholesale. To intro- 
duce proposition will send three big hits 
postpaid for 10 cents. Co-operative Music 
Exchange, 133 Meserole St., Brooklyn, N. Y. 


THE Song with sweet, clinging refrain, 
“My heart out to you,” will be 
mailed to any plainly given 
receipt of thirty cents Address Sunny- 
Songs Pub. Co., 873, Chicago, Ill. 

PLATES and Copyright for greatest song 
out, $85. Dime for copy. Kelstrom, May- 
wood, Til. 


SELL sheet music—profitable latest soug 


address upon 


Box 


and particulars 10c. Pop. Durham Co., 
Corry, Pa. 
FREE—Big song hit. We want your 


name. Send 2 Two-Cent stamps to cover 
wrapping and mailing. Bostonia Pub. Co., 
Worcester, Mass. 


SONG Poems Wanted—Send us your song 
poems or melodies. They may become big 
hits and bring thousands of dollars. Past 
experience unnecessary. Available work ac- 


SPIRIT pictures, 35 subjects—easy to do ~~ | cepted for publication. Instructive booklet 
—l0c. Klein, 1193 Broadway, N. STAMPS—Old Stamps Purchased. High- | and information free Marks-Goldsmith 
WIGS and Makeups for theatrical and | @st prices paid. Poole, Altadena, Cali- | Co., Dept. 20, Washington, D.C. 
street use. Percy Ewing, Decatur, fornia. SONG Poems wanted. Cash or royalty 
KER-CHU wder. inch blown into paid for popular hits Particulars free, 
e air fast sneeze their RARE COINS of latest Music 
; h Great $10 daily selling our music. Needham Mus! 
Sau ‘vial, _ House, 61 Pierce, St. Louis, Mo 
. 
inchnaes” [a h tvrethiew 203 on to collectors only. Buying Coin Catalog, RAG-TIME piano playing taught by mail. 
Brockton, _ Mase. ° Pe “"-+ | quoting prices I pay, 10 cents. William | Book free. Christensen, 84 Auditorium 
Hesslein, Malley Bidg., New Haven, Conn, Bidg., Chicago. 
TRICKS—Tricks—Tricks. Largest assort- 


ment of tricks, jokes and novelties in the 


world. Send 2c stamp for illustrated cata- 
legue. c. J. Felsman, Chicago. 164 N., 
Clark St., (Main Store). 115 State St., 


(Palmer House Lobby.) 


GREENBACKS—Pack_ of 200 Stage 
Bills and present, 10c; 3 packs 25c. Send 


for a pack and show the boys what a 
wad you carry. Arthur Nichols, Chill, 
New Y 


ALL the favorite old songs. Words and 
music complete in book form with at- 
tractive cover; size 7%x9% inches; 
value. postpaid. Popular 
Mechanics Book Chicago. 


Price 50 cents, 


Dept., 
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PIANOS AND MUSICAL INSTRUMENTS 


IF yout Talking Machine does 


not play 


as you could expect, consult 
Kuenstler the ‘Talking Machine Expert, 
for the reason. Send stamps for reply. 
3251 Lexington St., Chicago. 


VIOLIN for sale cheap. 
Sent on trial. 
5, Rosedale, 


Excellent toned. 
Miss Bertha Mardes, Route 
Kansas. 


BEAUTIFUL 


upright piano, brand new, 
was never unpacked. Cost $298, will ac- 
cept half or any © cash offer. 


Allert Petran, Neffs, Ohio. 


FOR Sale—Five Wurlitzer electric pi- 
nos, need slight repairing, $500. Cost 
$2,000. Address 897% Trum- 
bull Ave., Detroit, Mict 

FINE mahogany phonograph, cabinet, 81 
records. $125. Bargain. E. H. Fred- 
erick, Defiance, Ohio. 


PRINTING AND ENGRAVING 


ENVELOPES, cards, 
ments printed $1. 20 the 1,000, sample 100 
of either above printed and sent postpaid 
32c. Andrew Brems, Corona, N. Y. 


state- 


SAVE money 
bond letterheads . 
Write us your wants. 
Shop, 4105 Colorado Ave., 


on your Printing. 1,000 
free. 

Letterhead 

Chicago. 


GUMMED Stickers—3,000 $1. 


free. MacTaggart, 12 
Pennsylvania. 


Catalogue 
5 Arch, Philadelphia, 


100 WHITE Envelopes thirty cents. 
elty Printing Co., Burlington, Iowa. 


150 LETTERHEADS and 150 Envelopes 
(white, blue, pink or golden rod), printed 
to order for $1 postpaid. Guaranteed. 
Samples for stamp. Union Publishing Co., 
Dept. M., Uniondale, Indiana. 


100 “NOVELTY Wireless Messages,’’ 75 
words, with printed “Telegram’’ Envelopes 
S5e. Additional hundreds 55c, prepaid. 
Samples. Adolph Menzel, Oshkosh, Wis. 


GUMMED Labels the Better Kind, 1,000 


for 50c. Catalogue free. Label 
Co., 1011 Chestnut St., Phila. 
15 TAKES Rotary Printer; 3,500 Types 


$ 
Goldschwitz, 4052 Lake St., Chi: 


TO introduce our work, 1,000 envelopes, 
1,000 letterheads, 1,000 business cards sent 
prepaid for $5. Bunch of samples 10c. 
Eastern Printing Co., Eastern Ave., Balti- 
more, Md. 


Nov- 


PRINTING—500 either envelopes, note- 
heads, statements, corde, fi. Ov; 1,000, $1.50. 
1,000 envelope slips $1.00. 500 linen finish 
letterheads or RB $1.50; 1,000, $2.50. 
Imitation typewriter letters $2.00 per 1,000. 
Model Company, Manchester, Lowa. 


GOOD Printing at low prices. 1,000 
good letterheads, envelopes, cards, billheads, 
labels, circulars, $2.50. Samples free. 
Catalogues, booklets, and circulars: our spe- 
cialty. Ernest L. Fantus Co., 523 S. Dear- 
born St., Chicago. 


100 CAMBRIC Bond letterheads and 100 
envelopes, prepaid for $1. People’s Press, 
Preston, Min n. 

MULTIGRAPH form letters—$3 for 1,000. 
Includes steck, letter, letterhead—sent pre- 
paid in U. S. Specimens free. Perfec- 
tion Letter Company, Muncie, Indiana. 

ACME Coin Mailers—$2.60 per 1,000. 
For 6 coins $3. Any printing desired. 
Samples free. Dodd Printing Co., Fort 
Madison, Iowa. 

1,000 BOND 312x6 circulars, 
Smith Supply, Waukegan, Il. 


LOOK here—100 letterheads, 


prepaid, $1. 


100 envel- 


opes, 100 return envelopes or business 
cards, printed for $1 postpaid. Walden 
Press, Roxbury, Mass. 

PRINTING and 


Lithographing samples, 
4e. Otter Press, 63 Lexington Ave. 


Brooklyn, N. Y. 
ELECTRICAL 


RENEW Old Dry Batteries: three best 
methods with complete instructions, all for 
20c. Guaranteed. Profitable Service Bu- 
reau, 4333 N. Sawyer Ave., Chicago. 


ELECTRICITY. 


Just what you have been 
looking for. Our Modern Blue Print 
Method of Electrical Wiring Dia- 
grams. Thoroughly explained so that you 
ean. easily understand them. AU _ kinds 
of Bell Wiring, Annunciators, Telephones, 
House Wiring, Conduit, Theatre, Isolated 
Plants, Dynamos, Transformers, Arc Lights, 
Special Treatise on Motor Wiring. Write 
now for information, Electrical Wiring 
Diagram Co., Box A, 173, Altoona, Pa. 


RENEW 


old dry batteries; complete in- 


structions 25c. Guaranteed. Clark, 1613 
North 13th, Philadelphia. 

STORAGE battery plates Te. F. 
A. Eberhardt, 938-30th St., Milwaukee, 
Wis. 


TYPEWRITERS AND SUPPLIES 


REBUILT typewriters, all makes, at won- 


ful savi is i se 
1-00 COLORED Bond Art Ad Slips— | Stock will “sacrafice, and. give $3 worth 
150 words $1 postpaid. Imitation type- | o¢ supplies. Write for ‘‘Specials.”” Con- 
written letters $1.50 to $3. Elegant sam- solidated Typewriter Exchange, Inc. (Es- 
ples free. Good’s Printery, Harrisonburg, tablished 1882), 245 Broadway, New York 
Virginia. City. 
1,000 CIRCULARS, or labels 3x4 in., SPEC writer Sale. Remington 
65e prepaid. P. Hummel, 3025 German- Premier No. 2—$ 50. 
town Ave., Philadelphia, Pa. _ | Underwood No. 4—$35. Guaranteed one 
500 BOND letterheads and 500 bond yom. Ritzheimer Typewriter Company, 53- 
envelopes for $2.60 postpaid. Echo Print- 63_Park_ Row, New_York. 
ery, Gladstone, Mich. UNDERWOOD No. 4 typewriter Goa 
teed Perfect. Shipped on_ approval. 
100 CARDS, name and address 30c. ; 
Business cards, 45c. 100 envelopes, 35c. — 
100 letterheads, 60c. Elite Exchange, Dept. $18 TAKES visible typewriter; bargain. 
T4, 3827 No. 44th Ct., Chicago. Goldschwitz, 4052 Lake St., Chicago. 


1,000 GUMMED labels, 2x1, 50c post- 
paid anywhere: we print anything; cata- 
logue free. Walter's Printery, 35 Myrtle 
Ave., Brooklyn, N. Y. 


ALL for $1.10; 100 letterheads, 100 en- 
velopes, and 100 business cards printed to 
your order on bond paper. Prepaid. Sam- 
ples free. Carter Co., Rochester, N. Y. 


BETTER Printing for less, prepaid: 
Gummed Labels, Stickers. Price list. Es- 
tablished 18 years. Bonnell Printing Co., 
Ashtabula, 0. 

PRINTING Outfit for sale cheap. Write 
for list. A. A. Middaugh, Sugarcreek, 

Ohio. 

PRINTING Presses, ‘spe, Cat- 
alog free. L. M. — roll & 326 


Madison St., Chicag 


ONE hundred typewriters, taken on debt, 
being sold regardless of cost. Visible writ- 
ers and others, get list. Ayer’s Invest- 
ment Co., 430 2nd Ave., So. Minneapolis. 


““TYPEWRITER—Having no further use 
for my Underwood, will sell reasonable. 
He al. Day, C anton, 


“BANKRUPT Sale—Greatest in history, 
all standard makes, all good condition. 
low as $10. Get one now and save 25 
° Sent free trial. Write for 
Catalogue 16. Typewriter Inspection Co., 
227 W. 4th St.. Cincinnati, 0. 

HAMMOND Universal Typewriter for 
sale. Good condition. $15. C. E. Groff, 
Guernsey, Towa. = 
TYPEWRITERS $10 up. Free Trial. 
Express Prepaid. Guaranteed two years. 
Price list _ free. yne Company, ose- 
dale Branch, Kansas City, Kansas. 


SAVE $25 to $50 on manufacturers’ 
prices. Buy our Factory Rebuilt Type- 
writers. Nearest-to-new on the market. 
Have trademark and guarantee, like new 
machines. Are thoroughly rebuilt, highly 
polished, and perfect in oppearance. Satis- 
faction guaranteed. We are the largest 
rebuilt typewriter concern in the world. 
Branch stores in leading cities. Write for 
catalog of standard makes. American 


Machine Co., Iac., 345 Broadway, 


TYPEWRITERS—Every kind on _ the 
market. Write today for best bargain you 
ever secured. Shipped anywhere on ap- 
proval. $10 up. Fletcher Typewriter Co., 
207 N. 7th St., St. Louis, Mo. 


NEVER buy a typewriter until you get 
my complete catalogue and price list of an 
standard makes. E, Atchison, 4127 


West St., Chicago. 


OFFICE EQUIPMENT 


SCREW division pins double the prac- 
tical use of desk drawers. Envelopes, 
papers, keep their place—no ‘ 3 
up.’ Box 25c. Circular free. M. ° 
Chapin, 218 Eleventh St., Toledo, Uhion 


RUBBER Stamp—Name, 
dress, with inked 
Pop. Durham Co., 


PUT Atchison’s 
ion’’ under 
nerves ; 
A. E. Atchison, 


business, ad- 
pad, 30c; catalog 2c. 
Corry, Pa. 


“Shock Absorber Cush- 
your typewriter. Saves your 
stops the noise. postpaid. 
4127 W. 2ist St., Chicago 


MAILING LISTS 


WE will mail free to any business man 
a copy of our comprehensive “‘Silent Sales- 
man” containing over 2,000 different classi- 
fications of Mailing Lists with the num- 
ver in and price of each list. This price 
list contains information which should be 
in the hands of every business man and 
this generous offer should. be accepted. 
Trade Circular Addressing Company, Desk 
G, 164% W. Adams Street, Chicago. 


MISCELLANEOUS 


HIGH Grade Formulas for Automobile 
Specialties. I offer a collection of 13 
formulas for turning the finest goods pos- 


sible. ‘‘Blazon’’ Brass Polish; Auto Ve- 
neer body polish; *‘Carbon-Oft”’ decarbon- 
izer; “‘Slikmup’’ Top Dressing; ‘Presto’ 

Chauffeur’s paste soap; ‘‘Reeo” Soldering 


Paste; ‘‘Kantfreeze’’ Compound; ‘‘Babnol’’ 
Lubricant; No-Dk Tire Powder and Paint; 
Selden’s Auto Soap. ‘‘Vulkine’’ Self Vul- 
canizing Tire Cement; All-in-One Oil; 
*‘Relisto’’ The New Tire Filler Compound. 
Complete $1.50 post-paid. Satisfaction 
guaranteed. Write me regarding any for- 
mula or preparation. Liscombe F. Miller, 
E. Chemical Co., Marietta, Georgia. 


Seal Leather, six pockets, 
Catalog free. Salford 
5943 Summer 8t., 


CARD Case, 
name gold. 
Manufacturing Company, 
Philadelphia, Pa, 


RELIC hunters—Write. 
torical, mentioned in 
or trade. News, Fargo, 


full rigged ship, inside bottle. 
complete. One dime and two 
Sam Monroe, Box 212, Allen- 
Jersey. 


Something his- 
school history. Sell 
Okla. 


MAKE 
Directions 
cent stamp. 
dale, New 


SILVERING Mirrors. 
struction for 50 cents. 
Suffolk St., New York. 


Full course of in- 
Max Swift, 158 


college or school pennants large 
cents. All colors. Jens 
Brooklyn, N. Y. 


10 Rubber Tipped Pen- 


FELT 
size sent for 20 
Mfg. Co., 1164-39th St., 


YOUR name on 


cils 50c postpaid. Osborne, Camden, New 
York. 
PARKHILL’S Universal Pitch Gauge 


marks more roof-framing in less time than 

any other tool or method. More pitches. 

More framing for each. Any _pitch—of 

100—in 5 minutes, even by unskilled fram- 

ers. Stair and .brace Gauge, prepaid for 
ret 


$1.50. If urn money refunded. 
Agents wanted. John Parkhill, Rochester, 
Minnesota, 
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A Train Load of Books 


i started my mail order book business 
ten years ago, and during the last eight years 
I have sold more than a train load of books eac ee 
—more books than any otherman in America. Why? 
Because I buy so I can sell cheaper than the others, 
and every book is shipped subject to return at my 
expense if not eee 
new books at my own price, 
can retail at wholesale prices. I now ha’ 


6,000 different fine library sets of the works of s 
and single volumes on every offer to close out 
this season at 10 cents to SO cents on the dollar. 


fig [can eave you Drop me a postal 
Sample P Prices 


ound Se 3. $22.50; my price, = Dickens, 
Maupassant, Hugo, Duma: hundred 

others at 25 cents on on the dollar rof publishers’ prices. 
Moran, % mor., $2.00; my price, 48¢. Dante’s In- 
Single ce, of Species, and 


rh 
Oratory, $5.00; rice, $1.60. Gift books, children’s books, 
instruction » biog- 
raphy, science, etc., etc. 


Regular rStook My Prices 


Dan Matthews, 35c, and many oth 
n List 


Free 
ing send for free Bargain List of all my thou- 

, of bargains and eee how sh ship books on to be 
paid for after examination at my expense not 


my “hergein List now. card 
DAVID The Book Broker 
Clarkson Bidg., Chicago, lll. 


SHOP NOTES for 1913 


The New Year Book } 
Is Now Ready 


All the articles which 
have been published dur- 
ing the year past in the 
Shop Notes Department 
of Poputar MEecHAnics 
Macazine been 
reprinted and bound in 


one handsome volume of 
. 224 Pages 

595 Articles 503 Illustrations 
Price 50 Cents 


This is Vol. IX of the series and contains 
entirely new matter. The seven page 
index makes it handy of reference, and 
we will mail the book to any address 
upon receipt of 50 cents, or it can be 
bought of your book or newsdealer at 
the same price. 


Popular Mechanics, Publishers 


Fifty Cents a Week 
Employs These Eight 
Engineering Experts 


50c a week—$2.00 a month for but one year —will brin 
to your door a work which contains the conden 
knowledge and experience of over a score of Civi 
Engineers—a work which will give you, without loss of 
time and at no expense, advice and assistance equal to 
that of the best experts and consulting engineers. With 
these books in your office —eight faithful, efficient and 
tireless assistants — you are prepared to cope with any 
difficulty, however great, that may arise. 


The American School’s Cyclopedia of 


CIVIL ENGINEERING 


is compiled from the instruction papers used in the regular correspondence 
work of the school ; contains 3,900 pages ; 3000 illustrations, folding maps, 
diagrams, etc., with a spec ial cross index for quick reference. The eight 
large volumes are bound in half morocco and are printed in large, clear 
type on special quality paper. This great work —a most complete review 
of Civil Engineering — will solve every problem likely to confront you in 
your daily work and will place the solution before you so clearly and 
concisely that you cannot fail to understand and profit by it. 


Sent Absolutely Free-Express Prepaid 


The complete eight volumes, not a sample volume, will be sent, 
express prepaid, for seven days’ free examination; returnable at our 
expense if the books do not contain the information you want. If you 
keep them, pay §2.00 seven days after receipt and then $2.00 a month 
until you have paid the special introductory price of $24.80. The regular 
price of this great Cyclopedia is $40.00. 

Just fill in and mail the coupon. It won't cost you a cent to examine 
the books. We know they'll be worth many times their cost to you. 
Mail the coupon now and you'll receive your books promptly. 


Some Important Subjects Covered 


ee of Materials inforced Concrete, 
draulics, Waterways, Wat Water ‘Suppl Irrigation, 
ter Power, Sanitation, Highway 
Steel Construction, Roof Trusses, Practical ielicen, 
Bridge Engineering, Railroad Engineering, Cost 
Raalpeie, Harbor and River Improvement. 


$12.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value $12.00, entitling you to the free advice of a staff of Civil Engineer- 
ing Experts. This will give you practical help in handling working 
problems which are too specific to be taken up in detail in the Cyclopedia. 
There will be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


318 W. Washington Street, CHICAGO, ILL. 


j FREE OFFER COUPON 


American School of Correspondence, Chicago, U. S. A. 


Please send Cyclopedia of Civil Engineering for 7 days’ free exami- 
nation. I will send §2 within 7 days and §2.a month until I have paid 
$24.80; otherwise I will notify you and hold the books subject to your 
Pop. Mech, 2-13 


order. Title not to pass until fully paid. 


OCCUPATION 


EMPLOVER 
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Continued from Page 34 


MAKE More Money! Operate a good 
substantial Mail Order business—our ‘‘Si- 
lent Salesman’ system—can easily be done 
in spare time, yet the possibilities are 
unlimited! For years ‘‘Booster’’ has actu- 
ally and accurately led thousands like you 
over the Successful Road to Wealth. To 
succeed you must read The Booster Maga- 
zine for ‘‘Booster’’ is the opportunity that 
starts you in business for yourself which 
is the time you begin accumulating wealth 
—it tells you how to get the dollars— 
puts you next to the best propositions on 
earth—ones that really get You the money! 
Send 10c for two months’ trial subscrip- 
tion. Booster magazine, Northwestern 
Building, Chicago. 


RAINCOATS at Manufacturers’ Prices 
for men and women. Durable and stylish 
in tan or gray. Plaid lining, military col- 
lar, adjustable wrist straps. slashed pock- 
ets. Sizes 14, 16 & 32 to 44. Sent pre- 
paid for $2. 85. Money back if not satis- 
factory. B. & J. Rubber Co., Dept. 30, 
161 Summer St., Boston, Mass. 


DENTISTS’ Secrets; surprising disclosures 
worth thousands of dollars to a public be- 
ing imposed upon by so called Dentistry. 
Send 25 cents. Dental Information, 550 
12th St., Milwaukee, is. 


THE Macrophone. A loud speaking tele- 
phone. Delivers all sounds loudly. Full 
tone of piano reproduced at any distant 
point. One piano can supply 100 lines. 
170 Purchase St., Boston. 


INDELIBLE Linen Marking Outfit, in- 
cluding name on rubber stamp, 40c. Bar- 
stow Co., 514 23rd Street. Oakland, Cal. 


THE Art of Tattooing. C let 


ACCOU ey requiring im- 
system, 
Chas. Hughes, New Hartford, N. 
Charges reasonable. 


AUTO Tire repair shop pays big every- 
where. Small floor space required. Quick- 
ly learned by anyone. Steam vulcanizing 
outfit (including instructions), sold on 
easy payments. Particulars free. E, Tay- 
lor Co., Cleveland, Ohio. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G, F. Redmond, 
Dept. 306, Boston, Mass. 


book 
ie silver. H. W. Rebec, Cedar Rapids, 
Towa. 


PENNANTS, college or word sewed, 48 
cts. stamps. Best felt, 12x36. Indiana 
Pennant Factory, Linton, Ind. 


RECEIVE enormous mail for 25c. Direc- 
tory, 1505 Ashmun, Burlington, Iowa. 


PENNANTS—Sample, with list 
Southern Specialty Co., Nashville, Tenn. 


GENUINE Mexican Cherry opals, 
round or oblong cut, size about four 
karats each. $1 postpaid. The Bennett 
Indian Trading Co., Albuquerque, New 
Mexico. 


CALIFORNIA gem crystals and minerals 
for sale direct from the mines. Approval 
lots sent with good reference. Albert Ev- 
eritt, Escondido, California. 


EGYPTIAN Transfer. Wonderful inven- 
tion for transferring pictures. Instructive 
and interesting, child’s delight. Price 1l5c. 
Pulver Bros., Allen St., Hudson, N. Y. 


GENUINE Navajo Indian lucky rings, 
coin silver. Guaranteed Navajo hand work. 
60c postpaid. The Bennett Indian Trad- 
ing Co., Albuquerque, New Mex. 


TOBACCO Cure, full details, etc., and 
one year subscription to Digest 25c. Di- 
gest, Grand Rapids, Mich 


EARN $15 to $25 a week as our mail 
order dealers. Right from your own home. 
Hold your position until entire time is 
required. We are manufacturers and own- 
ers of Patented just-in-season, repeat or- 
der specialities. If you are just starting a 
mail order business or if already estab- 
I'shed, you can’t afford not to handle our 
patented money making getters. We sell 
and furnish everything. No canvassing. 
Small _ capital. Experience unnecessary. 
Write today for latest patented leader and 
manufacturers easy selling 
mail order plan backed up by hole 
— proof and sworn 

Pease Mfg. Co., 552 Pease 
Main St., Buffalo, N. Y. 


RAILWAY Mail Clerks 
month to commence. Advance $100 each 
year. Every second week off at full pay. 
Steady work. Examination everywhere 
soon. Thousands of Parcels Post appoint- 
ments. Common education __ sufficient. 
“‘Pull” unnecessary. Farmers _ eligible. 
Write immediately for free specimen ques- 
tions and schedule of examination places. 
Franklin Institute, Dept. K 22, Rochester, 
New York. 


INCREASE your business. Your letters 
and your advertiscments in Spanish will be 
read by many millions of Spanish speaking 
people. We translate as low as 50 words 
at the rate of $2 per thousand. We guar- 
antee fine work. We supply 8,000 up to 
date addresses of best people, for $1. Inter- 
national Commercial Co., Box 2541, 4a, 
Mesones St., No. III, Mexico, D. F. 


FELT pennants. All colleges, 40c each. 
Larger sizes, 50c. Elite Exchange, Dept. 
3., 3827 No. 44th Ct., Chicago. 


RADIUM. A_ few dollars will buy 
enough to make different experiments. Ra- 
dium ore to make radiographs $1. Radium 
Bank, Grand Junction, Colo. 


FREE yourself from tobacco thru. my 
common-sense cure. No drugs. Positive 
cure. A_ scientific system, the result of 
long and careful study. Send today. 
Price $1. K. D. Thompson, Austin, Texas. 


READ The Ginseng Journal 12 mo. for 
50 cents. Full of interest to ginseng and 
golden seal growers. Sample free. Penn 
Kirk, editor, Arrowsmith, Ill. 


DRAFTSMEN, Engineers. An Integrat- 
ing | Planimeter, for finding areas and 


YOUR ad goes into 1,000,000 rural homes 
every week if you use Boyce’s Weeklies. 
Low rate and big returns. Write for free 
Result Checking Book. Use letterhead. 
Classified Dept., 500 Dearborn Ave., Chi- 
cago, 


de curves, $1. Instruction book 
10c. Clair Gilson, East Lansing, Mich. 


TATTOO machines, ink and full direc- 
tions, 50c. Electrie machines and sup- 
=. H. W. Rebec Mfg., Cedar Rapids, 
owa. 


TOBACCO Cure. One box cures. Guar- 
anteed or money back. Established 1894. 
Write for special offer. Allen Distributing 
Co., 319 Altman Bldg., Kansas City, Mo. 


RARE Books. Swedenborg’s ‘Heaven 


and Hell,”” 400 pages, 15 cents postpaid. 
Pastor Landenberger, Windsor Place, St. 
Louis, Mo. 


BROTHER—Accidentally discovered root 
will cure tobacco habit. Gladly send par- 
ticulars. F. Stokes, Mohawk, Florida. 


DON’T fail to read Independence and 
Fortune under Business Opportunities. 


BEN Franklin printing office complete, 
$1.50. Juron & Co., 1400 Noble, Chicago. 


MATHEMATICS made easy for all by 
Ropps’ Calculator. Figures out, in the 
twinkling of an eye, every conceivable 
problem that occurs in the Office, Store, 
Shop, Bank, Farm or Factory. Greatest 
time and labor-saving work on figures in 
the world. Copyright, 1912. Price, $1 
Vest pocket size, 50c. Popular Mechanics 
Book Dept., 318 W. Washington St., 
Chicago. 


1,200 CARTOONS for $1. A Panorama 
of World Events. Political—Industrial— 
Social—Humorous—Tragic—all of intense 
human interest. Six numbers of Cartoons 
Magazine (January to June, 1912, inclu- 
sive) representing the best work of over 100 
of the best cartoonists, and handsomely 
and durably bound in book form will be 
sent prepaid to any address for $1. Car- 
toons, 318 W. Washington St., Chicago. 


PATENTS secured—C. L. Parker, 910 
G St., Washington, D, C. 


NIAG-Rine. A Wonderful Ink. New 
discovery. For expert drawings or writ- 

use. Does not corrode or biot. Chemi- 
eal proof, water proof, non-poisonous and 
will not stain fingers. Give it a trial. 
Large bottle or tube postpaid, only 20c. 
More facts and pens free. Address Chas. 
Haeusser, 1267 Broadway, Albany, N. Y. 


ANYBODY can make good cuts with my 
simple zinc etching process; price, $1; 
specimens and particulars for stamp. 

M. Day, Box M, Windfall, Ind. 


BE a Handcuff King. Earn big money 
on the stage. Vaudeville Circuits pay 
$100 week up. I teach everything in this 
line. For particulars, address Bo. 
Springfield, Mass. 


Additional Classified Ads Page 168 Back Advertising Section 


customer $15.00 to 


five in half a day. 


AGENTS— SURE MONEY 
Showing the ““NU-PANTZ”’ Creaser 


Find out now about this new, exclusive article. 
Aluminum self-heating outfit, creases trousers, 
sleeves, etc., almost auto- 
matically. Sells at er) saves 


ear. Five sales a day nets 
162.50 a month. Hustlers sell 


Salesmanship”’ given in first letter, 
insures sales from the start, an 
means money to the live man who 
acts to-day—while itisnew, Address 


Racine Creaser Co., 43rd St., Racine, Wis. 


ou want anything and don’t know where to find it— 
b= ureau of Information, Popular Mechanics, Chicago 


iT Isn't 


AN EASTMAN 


“Slip-On” Raincoat FREE 


.00 a 


“Nu-Pantz 


and an o 20 
money or experience needed. 


BANNER TAILORING CO.., Dept. 26, CHICAGO 


Would you accept this guaranteed waterproof a 

from us absolutely free (we prepay the ex 

for showin 

ing hat everyone goes wild about? Could you 

use $8 a day for alittle spare time? If so write and 

my “Send our offer” and you will receive a beautiful 
of sam 


it to your friends? Would you fike te tai > 


~y and sty Jes to pick from (suit or raincoat) 


ou can hardly believe it. No 
Write now—sure. 
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1000 


Here is an offer of startling interest to every man—and particular- 
ly to every business man—who wants to know his Phi rights and how 
to avoid losses and lawsuits without the expense of hiring a lawyer. 
sol one knows that the average man in business is constantly incur- 

egal risks and losses on matters concerning contracts, leases, 

tolilections, management, insurance, shipping, freight rates, claims 

for damages, etc., un he is able to retain the close active service 
of competent lawyers 


In order to supply absolutely sound and practical legal guidance 
and advice of the beg highest authority to every one, 26 of America’s 
most noted lawyers authorities and foremost special —_ = 
legal questions, recognizing this pressing need, have co-o) 

roduce what is unquestionably the greatest Quick Yo Law 
Eibrars ever known. is wonderful work, ** American Law & Pro- 


SETS 


a cost of $40,000.00 for editorial work alone, these 14 volumes of legal 
knowledge systematized and reduced to a practical every-day working 
basis, represent one of the greatest ever 
magnificently bound edition of 1000 ~* off the press, is 
now being distributed at a ———- finances sacrifice in order as 
qusky « as possible to get the work in the hands of 1,000 business men 
and others, who will at once realize its great practical value and 
through their enthusiastic endorsement cause a wide spr 
for future issues. 

The preliminary advertising plan is this: We will ship these 1000 
sets in order of application express prepaid, absolutely free and with- 
out he ry of any kind, for seven (7) days’ examination in home or 

t a penny deposit will be uired. e are so sure of the 
favorable reception this great work will receive that we donot —_ 


edure,”’ is in aclass by itself—the one and only layman’s nor 
that answers every legal question with supreme authority, 
ed after several years of careful and exhaustive research at 


in making this wonderfully liberal offer. Send no mone: 
Jurt your name and address on coupon below will bring the entire 
volumes to your door, prepaid, at our risk. 


LaSalle Law Library «ry Business 


American Law 


and Procedure 
14 Volumes; Over 5000 

Pages, Full Standard Law 

Size, 64 934 —% Sheep, 

15,000 Cited Cases. 

Cost $40,000.00 
To Prepare For 

Publication 


perme All Your Legal Questions 


The uses for this law library are practically unlimited. It is 
only non-technical work ever published which covers the entire feldot of 

erican Law touching the individual at every possible point. It 
should be in every home and office. Invaluable to _ business man 
and affords safe, sure, quick and easy answers to every legal question 
that can arise in family, civie and public life affecting the rights of 
public officials, schools, churches, societies, 
etc., ete. Ignorance of the la no one. Avoid losses andlaw- 


These books tell At... to simple, 

quick. n lose 

annual y through legal cnistaben, Stop ‘the and iy so far as it 

affects you and your interests. This great law —~ x4 at your elbow 

for constant consultation will keep you out of — le. It makes avail- 

able to you at any moment the services 26 of the world’s greatest 
experts specialists. 


‘ished legal minds gathered 


niversity of Chicago; DeWitt LL. D., Author 


of “‘Andrews’ American Law,”’ Editor ‘‘Andrews’ Stephen’s ’Cooley’s Blackstone,” s Works,”’ etc. Subject matter of the 


entire 14 volumes prepared by following eminent contributors. 
Harry S. Richards, Ph. 


LL. 

estern University; Charles A. 
Rood, LL. B. (tichigan) Pr Professor of Law. Univerety of Mich 
Nebrasiee: Ja A. B., LL. B. 

fessor of Law, University of ‘lowa; Frank W. a 


A. M., LL. D., (Columbia) Associate Professor of Law Univershy of Wi 


Law, “University of Wisconsin, and 12 others of similar high standing. 


arvard) Dean Of College of of ma » University Wisconsin; Roscoe Pound, Ph. D., 


1 es 
isconsin; Arnold B. Hall, A 


names and titles speak for themselves. 

LL. M. (North- 

Profeseor of iow, University of Michigan; Elliot 

e University; Albert M. Kales, A. BE., LL. B. (Harvard) Professor 

ite oe. of Law, Stanford University; John R. 

Chi LL.M. (Chicage) Bro- 

o cago; 

eturer in of Chicago; Au Moore, 
Public 


, (Chicago) ‘Instructor in 


will five in addition, free le advice. 
entitling the holder to consult either i in perso: 
service strictly limited to these advertising ose. 


examination. All 
coupon and you will oe the set by return express, all c 


them carefully, show them to your Sstends or neighbors, ask the opinion of others, and ote you. — 
e up your mind, just decide whether or no 

If not, send back 
so that you Y will not be out t one single penny either way. If you desire 


ber there are only 1,000 sets on this offer. 
Thee is not the slightest question that when 
a. + becomes informed of this oppor- 
ms in order, of rece! 


taken seven whole days, if necessary, 
Law and Procedure” is the work you oo always wanted. 
pa the return express charges 

eep the work, simply send us the panen of mda 


Mail Coupon ° Toda 


tunity thousands will grasp our off: cou} 
arantee to immediately fill bert the PRELIMINAR THOUSAN: 
order of favor to an: one as long as they last. 

at if the this grea 
once avail yourself of the a lege 0} quai is t La 
me or office at this advertising price. Not sold d by d 


do to take advantage of this remarkable ‘anew mail 


pon and mail it right ney so that you can 


SENT FREE 


inspection cago, 
Gentlemen :—Please send 
me at once, set of American Law 
Procedure, 14 Vols., in 


price be $75.00, nderstand the 
tor 4,00 Special Ii Price. If 
am satisfied, you to accept this coupon 
as credit for $25.00 and Iwill send you $4.00 
within seven days and $3.00 each month until 
ETS y keep the law library, I wi ify you within seven 
days and hold the books subject to your or. Title 

not to pass to me until the books are fully paid for. 


hen the 8, examine 


LaSALLE EXTENSION UNIVERSITY Dept. 300 CHICAGO,ILL. 
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Be a Draftsman 
Draw $125 w $175 a Month 


demand now for 
led Draftsmen at $125 
to $175 per month to start. 
Thousands of men making 
$3,000 to $5,000 a year. 
\)) The work is light, pleasant 
and profitable. Unlimited 
opportunities for expert 
draftsmen and designers. 
Mail coupon for valuable 
book, “Successful Drafts- 
manship.” It explains how 
you can become a skilled 
Nj draftsman in your own 
home, during your 
spare time. The book is 
free now—write at once. 


Personal Instruction by 
Chief Draftsman Chis! 


Draftsman of a 
large and well known firm. Long ago I saw the urgent 
demand for practical trained draftsmen. “Each month 
the demand for practical trained draftsmen is growing 
— higher salaries are being paid right along. I give 
my students just the kind of > they need. 
Special offer tor those who write at once. 


FREE you'warre once 


On account of the urgent 
demand for more and better 
men in the drafting field, I 
will give absolutely free 
this $15.00 drawing outfit if 
you enroll at once. It is a 

ractical outfit. The same 

ind of an outfit that I use 
myself. I have been doing 
practical drafting work for 
twenty years and I know the 

in 


of instruments you should 
have. They are not toys, but 
are genuine working 

struments selected from the 


I Guarantee 
To instruct you 
until you are com- 


line of one of the largest manu- “rr- sition bay 
facturersinthecountry. This 9 ing $195 to $17 

is the outfit that I give you month 

absolutely free if you enroll now. ~ 


Earn While Learning 


Yes, my friend you can make big money at 
once right at home —as much as $5 to $10 
per day. I will pay you while learning. 


= 8 Mail FREECoupon 


FREE @ for My New Book 
Book Coupon Absolutely no obligations of any 
d. Thet i ysolut ree and 

Engineer’ Equipment ou should know about drafting work 
Sivisien 1192 Co. er it tells ven just exactly the kind 


of personal instruction that I give 
you. I will also send you a list of 
r the positions that I know are open. 
®e whatsoever, please mail me 
your book, ‘‘Successful Drafts- Do not delay. Your name 
manship’’ and full particulars of = 
your liberal ‘‘Personal Instruction” & 
offer to students. It isunderstood that 


- now — while I am making 
I am obligated in no way whatever. this great special offer. 


Without any obligations on 


First of All, He Should Have a 


Carborundum 
Sharpening Stone 


HE technical school student—or 

any mechanically inclined youth— 

cannot learn too soon to properly | 
care for his tools—he should begin right | 
by having a Carborundum Sharpening 
Stone on his work bench—the stone 
that always cuts free, fast, and clean— 
that leaves a smooth, keen edge—an 
edge that will last —Carborundum is hard, 
sharp, diamond-like—it is the most 
wonderful of all sharpening agents—every 
Carborundum Stone cuts—it doesn't 
merely rub the edge on the tool.—Every 
Carborundum Stone is durable, uniform, 
and it won't fill or glaze. 
Carpenters, cabinet makers, mechanics all find 
the Carborundum Combination Stone a great 
stone for general use. 


No. 109, . . 


Carborundun Round Combination Stone, 


Carborundum Pocket in neatcase, .35 


- $1.00 


At your hardware dealers 
or order direct 


Please Mention Popular Mechanics 


| 
~ 
| 
The 
Carborundum 
Niagara Falls, N. Y. 


Be a Doctor of 


Chiropractic 


The NewDrugless Healing Sc Science 


OF SPINAL ADJUSTMENT 


A Dignified, Profitable Profession Easily Learned 
at Home. Steady Demand for Practitioners Every- 
where — Students Surprisingly Successful. 


Make $3000 to $5000 a Year 


Your income as a Chiropractor can be this much or 
more year after year. At the same time you will be 
serving suffering humanity. es Walter made $500 the 
third month after starting; R. M. Johnson has added 
over $3,000 a year to his income; Vern Sharpsteen makes 
$40.00 a day. In addition, this fascinating profession is 
building up for these former students of ours a splen- 
did social and professional reputation. 

We taught these men in their 
spare time by correspondence, 
and in class, to be Doctors of 
Chiropractic—the 
NEW DRUGLESS 
HEALING SCIENCE 
‘of Spinal Adjustment 
-and thereby made them inde- 
pendent for life. We will guar- 
antee to teach you with equal 
success. A common school 
education is all you need to 


simplified training 
the rest. 


Sample lesson sheets oat illus- 
trated book giving full instruc- 
tions how to get into this well-pai 
uncrowded profession at once— 


National School of Chiropractic, Dept. 130, 1553 W. Madison St., Chicago 


DO YOU WANT pecs POSITION 
FROM $1,000.00 TO $5,000.00 A YEAR AND 


There 4 benfoods of such positions now i No former 
experience If you want 
to enter the ¥ world’s best paying profession our Free Employ- 
ment Bureau wil: assist you to secure a geaiticn > where you can 
earn good wages while you are nog yD tical Salesmanship. 

tes- 


lesman required to get one of 


Write full particulars; list 
ial bh 


122 


WHERE YOU CAN EARN 
EXPENSES 7 


penings and 
ns Tom 
positio pa: 


Caricature, Cartoon, Comic, Commercial, Fash- 
ions, Lettering, Newspaper, Magazine and Gen- 

eral Illustrating taught by mail. . 

Boston School of Drawing, Albion Bidg., Boston, Mass. ~ 


WORK FOR UNCLE SAM 
Government positions offer pleasant employment with good 
pay. Custom House, Internal Revenue, Bookkeeper, Railway 
Mail and Post Office Examinations everywhere soon. Any Amer- 
ican citizen, 18 or over, eligible. Common education sufficient 
Our free booklet shows how you can prepare under personal 
supervision of former Secretary of Civil Service Examiners. Write 
for Booklet to-day. PATTERSON CIVIL SERVICE SCHOOL, 
100 Irving Place Rochester, N. ¥ 


SEND TODAY 


“ Perfectly simple. You 
can do it, if 1 can."* 


YOU CAN EASILY MAKE 
$3010, $50 PER, WEEK 


as a Chauffeur. Mechanic or 
ound Automobile Man 


for our free, illustrated Book with informa- 
tion regarding our method of up-to-date 
snaiyied instruction. Pree Model to All 
Students. We assist you to secure position. 


W. SIMPLEX AUTO SCHOOL, Singer Bidg.. Y. 
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Prof. E. W. Hamilton 


FARMIN 


By Mail 


They and 14 other agricultural experts 
of national reputation, who know 
Scientific Farming and how to teach it, 
compose the Faculty of the original and 
largest school in the world devoted 
exclusively to teaching farming by mail. 
Our students include farmers and prospective 
farmers inevery state inthe Union and 23 foreign 
countries. Only sparetime required. Keep on 
salary while you learn farming. We teach 
you the practical methods of modern farming 
in any branch. * If at all interested in farming, 
or you expect to be later, send today for our 


VALUABLE FREE Book 
“How to Make the Farm Pay More” 


It points a safe way out for city folks weary 
of the struggle and grind for mere existence. 
It shows the farmer how to increase his crops. 
Everybody is sending for it. 

Have an agricultural college at home. piso 
money out of your spare time. go 
on in the same old way. Learn Scientific Pare. 
ing—the new profession-— one that is not 
crowded, is mighty profitable and becom ead 
more so. Isn't it time you were getting ah 
— laying away something for a rainy day 

old age? 

ur courses and Consultation Department 
will help you to Better Methods, Bigger 
Less Toil, Shorter Hours, Larger Profits, Time for 
Recreation, Time for Improvement, Better and 
Happier Homes. e can make yee a successful 
farmer. Consult our free Employment Depart- 
ment, if you want capable help or a good job 
on a farm. 

It costs nothing to investigate. Just mail the 
coupon today. It may be the first 
to greater nancial success for you. Don’t 
hesitate to write us fully of your ‘present 
farming interests or yout future hopes 
. We shall be g 4] to advise you. (No 

dtosell. Noagents.) 


American Farmers School 


286 Laird Building Minneapolis, Minn. 


FREE BOOK COUPON 
AMERICAN FARMERS SCHOOL, Minneapolis, Minn. 
Cheek which course interests you, and receive free our 
valuable book “ How To Make The Farm Pay More” 
—General Farming —Farm Veterinary 

~Truck Farming Farm Book-keeping 
—Fruit Growing 


Course—Swine, etc. 
tion Engine 
cultu’ 
ushroom Culture 


Street or R. F. D. 
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Prof. F. Mayo 
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Prof. J. ¥. Bopp 
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4 Grain Farming Ginseng Culture 
J Frof. A. M. Ten Eyck Do You Want a Free Sample Lesson 
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Automobile School. 


Incorporated for $10,000.00. The largest, best equipped and 
MOST RELIABLE automobile school in the country. Unlimited 
practical instruction on everything pertaining to automobiles. 
We guarantee to make a chauffeur, repairman, tester, salesman and dem- 
onstrator out of you in a short time or we will Refund Your Money. We have 
arranged with several of Detroit’s largest factories to employ our graduates. 


COME TO DETROIT, the “Automobile Center,” and Learn the Business 
67 out of every 100 autos in the country are made in Detroit’s 35 auto factories 


THE OLDEST AND BEST 


ADDRESS DEPARTMENT P 


We have successful graduates in 
nearly every State in the Union. 


MICHIGAN STATE AUTOMOBILE SCHOOL 
11-13-15-17 Selden Ave., Near Woodward, DETROIT 


You Get a Government Job 
Thousands of Appointments Coming 


Ne without pay, of stri strikes, financial flurries 
ims ‘ou 
TODAY for our schedule ing locations ‘and 
the coming Any delay mean pe loss 
ime in preparing yoursel 
Send 
Coupon Below 


Institute 

(The pathway to plenty) 

Dept. L 106, Rochester, N. Y. 

The coupon, filled out as directed, entitles the sender to 
f sample questions; a free cop: ‘of our book, ** Govern- 
ment, Positions and How to Obtain Them,’’ and to consider- 
ation for Free Coaching for the examination here checked. 


her 

'$800 to 
.- Internal Revenue 
in the bo $1500 


Use before you lose it. Write plainly. 


Ican make a good penman of you at home 
earns rd. time. Write for my free 


FREE _ Write 
for it 


e 2 ome 
Good Penman.’’ 

It contains specimens 
and tells how others 
mastered 
by the Tamb' System. 


Your name will be ele- 
gantly written on a card 
if you enclose stamp to pay postage. 
F. W. Tamblyn, 418 Meyer Bldg. Kansas City, Mo. 


Complete Scholarship 


ART FREE 


your i Same 
in the great ateliers of ro WRITE t aaa 
—— illustrated Pros Prospectusand full explana 
er. this 
Himited toa few in each locality who 


E ARTS INSTITUTE, Studio 9112 


TYPEWRITING 


PAYS 


Study the TULLOSS TOUCH SYSTEM. Gain speed 
— accuracy — ease of writing. Spare time study. No 
interference with regular work. Will brin 
speed and the lary the expert. 

writers are fastest and best paid. Send for our 


64-Page Book, Free 


It fully describes this fast and accurate method. Filled 
with new ideas and valuable helps. Tells how high 
speed is gained —how to avoid errors— what prac- 

tice work is best ;— pages of 5 
. Worth dollars to any typewriter user. 
Sent absolutely free. lf you want more 
speed ; more accuracy; more salary—send for 
this book today — NOW. 


. The Tulloss School 
of Touch Typewriting 


142 Col Hill 
SPRINGFIELD, O. 


BUSINESS 


In four weeks; our guaranteed 
course $7.50 ‘leads to steady 
jobs as chauffeur,mechanic,etc. 
FREE. Simply send name for 
wonderful new book 


“SECRETS OF THE AUTOMOBILE BUSINESS” 


Reveals inside workings of auto schools. Also get free 
“Trouble Chart’ which tells immediately how to locate any 
trouble in the car. 


Midland Auto Association 


\BE A BANKER 


Learn a profession that will give you standing and independence. 
Splendid opportunities. Pleasant work, — hours, all holidays 


good Diplor 
months. Text books by Edgar b Alcorn. Catalog 


AMERICAN SCHOOL OF BANKING, 119 Mclene Bidg., COLUMNS, 


@to play by mail and will 
give you a Beautiful Cornet or any Band Instrument 
absolutely FREE. You pay weekly as lessons aré taken. 
Instrument is sent with first lesson. Write to- 
day forour booklet and wonderful tuition offer. 
INTERNATIONAL CORNET SCHOOL 

852 Musical Hall, Boston, 
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H ~ “4A We mean just what we say. We are determined to 
H ® prove to the public generally, the wonderful success 
i Spf our exclusive methods. If you love the beautiful, 
_ By we guarantee to teach you Art. You learn right a 
= home, by mail and in your spare time. reat artics 
! | 
FIN} 
..._Bookkeeper $900 COUPON LEARN THE 
Glen {$200 fo $1300 
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Big 
Salaries 


| 


| 
Study Students 


Draftsmen are in constant de- 
mand and receive big salaries. 
YOU can qualify for a good position. 
4/ Don't be content to receive a paltry 
} Yen when a little ambition and study 


Good 
Positions y 


will quickly multiply your income. 
Mechanical, Structural and Architectaral 
Drafting and Design, Contractor’s Courses, etc. 


\ 
-Chicago Technical College 


Day and Evening Classes. 
Gives thorough courses, full or partial. Students study blue 
rints of b an hi y actually being constructed. 
our work approved by leading Chicago architects and en- 
gineers. Correspondence courses in these subjects taught by 

the same experienced instructors. Low tuition, eas 
ments. Free employment bureau. Mention course 

and state whether you would attend the college or take 
home study wo. 


603 Athenacum Building, Chicago, Ill. 


The NewYork Electrical School 


Offers a theoretical and practical 
course in applied electricity without 
limit as to time. 

Instruction individual, day and night 
school, equipment complete and up- 
to-date. Students learn by doing, 
and by practical application are 
fitted to enter all fields of electrical 
industry fully qualified. School open 
all year. Write for free prospectus. 


NEW YORK 


ing Harn’ and Jewelry repair- 

learning. Our 

by leading 

jewelers. Positions d for grad —_ tere Free catalogue. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, 59 E. Van Buren St. CHICAGO 


EARN 225 {93300 
ADVERTISEMENTS 
We can positively you 
w to increase your salary. BOOK MAILED FREE. 


Ho 
PAGE-DAVIS CO., 112 Page Building, Chicago. Lil. or 150 Nassau St., New York 


BE A DETECTIVE 


Earn from $150.00 to $300. ~~ 
- month; travel over the world. Writ 
Cc. T. LUDWIG, 1600 Searritt Bidg., Kansas City, Mo. 


Home Study Courses. 


44 West Seventeenth Street 


direct to the point. 


POPULAR MECHANICS ADVERTISING SECTION 


My book “How to 
Stop Stammering” 

—a treatiseon “Sci- 


Write M. L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 
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SPECIAL LAW 


SCHOLARSHIP 
OFFER NOW OPEN! 


MEMBERSHIP CARD 
“1000 CLUB” 
Law Department 


Robert RB. Carter 


‘Chis Cand Extitles 


As Member of the Cub” the Holder to Entitled te 
Comslete Five Year Course in Law im the American Scheol Sad Cok 


loin The “1000 Club"! 


Get Your Instruction in our Great Law School 
First 1000 students to enroll in 1913 receive SPECIAL 
SCHOLARSHIPS! Write at once for free member- 
ship in “1000 Club”! Send nomoney. As a mem- 
ber of “1000 Club” you receive scholarship covering 
Me, five-year course in law—also your choice of 
special course. This great offer is limited — mail the 
coupon immediately for full particulars. 


The University Brought Right 
to Your Home. up, your 


position. Learn 


law ht at ily ad thorou 
offer just as easily and thorou y 
SPECIAL! as though you attended a residen 
The American law school. 
rres- Our graduates as successful in 
popdence GUARAN. passing bar cxneninetions as the 
TEES toceach FREE Braduates of the best resident 
any te schools, 
fails to pass the Our course indorsed by renowned 
bar examination in § @2ucators and lawyers. American 
State. School of Correspondence 
any le chartered by law as an educational 


institution—the same as your Sta 
University. Instruction papers prepared b 
authors. Course prepares for Bar in ANY ST 


We Furnish Fifty-Six with 
Every Special Scholarship! 


pe or fifteen—but fifty-six. Written in clear, 
se manner—neatly bound—handy size. You receive 

ony or* mal” instruction necessary. 
Our complete course in Gen- 
Business Law. mow valuable to 
business men. On this great chan’ B can ay | specialize 
in subjects such as Commercial — Business Law, Bank- 
ing and Trust Law, Leal Estate , ete. Even though 
you do not expect to become — a ing lawyer— t full 
details of this great offer. members of 

**10U0 Club” is for textbooks and postage. 


Mail this Special Coupon Immediately 


Write for school catalogue and full particulars of this 
Special Scholarship offer. You assume no obligations what- 
ever in sending the coupcn. Remember 
the Club is limited to 1000 members. You Chal a 


those to receive 8 scholarship ee 

Sign and mail the coupon im- Special 
Scholarship 
AMERICAN SCHOOL OF Coupon 


ILLINOIS 
Without any obligations on me 


illinois whatever. please send me your school 
catal and complete information of 

your **1000 Club”’ offer. Pop. Mech. 2-13 


Please Mention Popular Mechdnice 
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POPULAR MECHANICS ADVERTISING SECTION 


EARN TELEGRAPH 


(Wire and Wireless) and Station Agency Work 


These three branches of study taught in a more thorough, complete and com- 
prehensive manner than byany otherschoolin America. We have graduated moresuccessful 
students—secured them better positions at more pay than any other institution. Established 38 years. 


Easy, Interesting | Work—Good Wages—Excellent Future 


Greatest demand for Agents and Operators in 25 years; big demand for Wireless 
nay Railroad, Wireless and Telegraph Officials endorse us and employ our graduates. We 
and occupy exciusively two of the largest en and {most modern buildings devoted to telegraph 
instruction. Equipped w estern Union and Despatcher’s Wires and Complete Wireless Sta- 
tion, all representing an investment of more than “O00 Expert Teachers, Low Tuition—which will t be re- 
'unded if position is not secur seonred when aualified. Living expenses may becarned w while noe 
if desired. Write me today, personally, for FREE Il) ‘estimonials. 

GEO. M. DODGE, President 


= Dodge’s Telegraph, Railway & Wireless Institute, 8th Street, vapanaiso, inp. 
FREE INSTRUCTION || Free Automobile 


who qualify. Ride around 
IN THE OPERATION OF THE to Students Who walify. Ride around 


FLYER” 6 cylinder—5 passenger car. 
Curtiss Flying Boat) | 
= Easy 
essons--Ttree modei-~ no 
will be given to those taking a experience necessary. 
regular course of training at the 


Curtiss School of Aviation, San Diego, Cal. 


C. A. COEY’S SCHOOL 
OF MOTORING 
1424-26 Michigan Avenue 
Department 210 CHICAGO. ILL. 


THE WORLD’S BEST SYSTEM 
‘of sho shorthand taught by Expert Shorthand 


SUCCESS Reporters. The best course for be- 
vid McCulloh in his ** Flying Boat '’ leads ; he is accompanied ginners. A thorough post-graduate 
hey i nied b: 
‘Cale, ‘Lincoln, Bene SHORTHAND course for stenographers. Hundreds 
mondspo' rt School, is third w: with the standard hydroaeroplane. . . 
of graduates in expert reporting; 
thousands in civil service and 


tor ant high salaried positions. 


the Russian racy. Experience given Individual instruction 
Lieut. J. in a Curtiss School; in expert work. Sat 
5S. wis, 


**The World’ «, Greatest’ Aviator;’ tion guaranteed or money by mail. 
back. Write to- 
SUCCESS SHORTHAND SCHOOL 
nm 
machines and fiy 4 in contests and exhibitions and a dozen others have taken “e James, Chief Instructor 
positions with either OEPT. 102 SCHILLER BUILDING, CHICAG@ 


UR San Diego. Cal., Aviation Grounds, situated Herth Island, 
in San Harbor e the finest in America, if no’ 
rises one thousand sand, ted b; 


or 
ildii thus offering every ae asa course. 
private, yet within a minutes ‘fying cours one of the most 
and cities ic Coast. 


Classes will form the 14th and 28th of February Light, pleasant work. Study in your spare time. 


Be a Draftsman. Demand greater than the supply. 
$100.00 deposit will reserve a place for you in either of these classes. Positions always open. Catalog sent Free, telling you how, 
Mail or wire it to-day. Our Booklet ‘‘ TRAINING" mailed upon request. 


The Curtiss Aeroplane Co., Hammondsport,N.Y. 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 
what your present condition, our 


COPY THIS SKETCH organization can help you. 


and let me ne oe se can do with it. a WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


earn $20.00 Ff cose. os ee NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


trat or cartoonist. y practi pe: 
sonal individual lessons by mail will develop your 
jent. 


. Fifteen years successful — for 8- 
pers and m aaiges ualifies me to teach you. NO MORE MORE 
nd me your sketch of f Governor Wilson with = 
stamps and I will send you a test lesson plete ph can cure you, “Tan cure you. Re- 
ofd putation 


of Mastreting TAM 16 years, Trial lesson explaining Home In- 
The Landon School and Cartooning struction, with 200-page book, FREE. Answer at once. 


1438 Schofield Building, CLEVELAND, 0. George Andrew Lewis, 178 Adelaide Street, Detroit, Mich. 


ARITHMETIC 


SELF-TAUGHT 


who have not had the opportunity of learn- 
ing this subject thoroughly, or who have PRACTICAL 
jatwctten what they once learned. 257 


Pages. Requires no teacher. This great little ARITHMETIC 
book sent Epastoats for 60 CENTS. Stamps 


binding $1. x co Self Taueht 
rove] SCHOOL OF APPLIED ART,T5S Applied Art Bldg.BattieCreck,Mich, | Sorters, 
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Send 
Today 
for 4, 
FREE 
Catalog 
Now! 
+ 
A" 
record of 10 38 who recently the 
Witmer.now in St. J 
WHY. NOT BE AN ARTIST? 
STUDY drawing at home under Expert Faculty. 
We have successful students in every part of 
the world. Turn your Talent into n Our 
Students are filling high salaried positions. % years 
r successful teaching. Endorsed by high authorities. 
18 Coursesin Commercial and Tilustrative Drawing, 
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Learn Electricity 
Earn $5.00 to $8.00 Per Day 


Make Your Services More Velacliie 


and get a better job as Electrician, Plumber, Mechanical Draftsman, 
Moving Picture Operator or Bricklayer. The demand for good men 
in these trades is greater than the supply. We 
assist our graduates to good jobs or we will start ] $5-00to$8.00 perday 


You can earn this and more 


: : if skilled in the 
you in business for yourself. way’ we teach trades.” Our 
uden' aiweays successful. 
Our school is the oldest, largest and best equipped trade school in the world. You are not fulfilling your 
We occupy the entire large building illustrate! shove. Our instructors are ofl 
practical men — expert in their trades. We teach you quickly, practically and tached to this annow 
thoroughly by actuai work. Tools instead of books. at once. 


Don’t be satisfied with small pay. 


The money you now earn won’t satisfy you forever. You must increase you 
earnings. It costs — to live now ; it used to. Get out of the small pay <tana. You can do it and we can 


help you. Send us the coupon 
FREE TOOLS AND Here Are the Trades We Teach 
MATERIAL Electricity offers the greatest field in the Mechanical Drawing Tre There 


world today. Thousands more 


skilled electrical men are needed. Wagesare ways a big demand for good 

in thi hool. All 
are high and work steady, while the future offers mechanical draftsmen. Engineer- 
nished free—absolutely with- the richest prizes in research work and new’ ing firms, contractors, railroads, 
adaptation of electric power. ete., are always on the lookout 


for good mechanical drawing 


a | offers easy work, short hours, 
Plumbing big pay and steady work. It’s experts. 


almost impossible now to learn the trade as an apprentice. Even then it will 
e years and perhaps you will never thoroughly master it. Bricklaying 4 A } a a 
Plumbers -are always in demand. door occupation. Builders are 


Moving Picture Operating is qonctiontiy a new business always on the watch for competent ee ee 


and operators are so Bricklayers. You can develop into “ FREE 
scarce that unusually high wages are LE _.4 You can soon go contracting work where there is ff + COUPON 
into business for yourself. no limit to your profits, 


L.L.COOKE 


FREE COUPON to Popular Mechanics Readers 2° 
SEND IT QUICK! Dept. 1192 


39 to 51 E. Illinois St. 


We are making aspecial proposition to the readers of Popular Mechanics — a special pignited 7 
oler, so cut out the free coupon which we are printing here and mail it tous today, Sch ry Chicago, Ill. 
open all the year. You can enter any time. We have students 16 years of age to 60. 3 os Gentlemen: Without any 


and night sessions Free Employment Department. Tuition and expenses very low. ae obligations on me, please send 

y pa ired. Drawing and estimating a part ofeach course. Delight- me your school catalogue an | 
ful opportunity for general and social culture. Ten minutes’ walk to the heart of & full particulars of this special 
Chicago’s business center. Send ccupon now. Get our special offer today. “a offer to men — all FREE. 


Address, L. L. COOKE, Director “0 
Coyne National Trade Schools _ 
Dept. 1192, 39 to 51 East Illinois Street, Chicago, Illinois 


** The Oldest Practical Trade School in America” 
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LEARN 
(EENEY NSTEM 


Learn the Automobile Business 


and repair shop of your own 


It is today the most thorough, practical, 


shop practice, testing and road wor x ete. 
Tractioneering and to own for 


purposes a $2000 
workon real cars with your own hands under the watchful eyes and ready suggestions of experienced instructors. 


free catalog and we will place your name on our mailin 
Send Toda for for our monthly school magazine which we will also sen r 
hoday you absolutely free. I want every man thinking of learning No Books Used 


to to become an Auto Auto Expert to have’ my new, ik Tilustrated Catalog. Write for this Tools Furnished FREE 


great Send today—this very minute—N 


A trade where you are in demand 12 monthsin the year. Work 
pleasant —big demand for trained men. 90% of the automo- 
biles in daily use are not in proper adjustment on account of shortage of experienced automobile mechanics. 


Everybody in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, how thoroughly and practically I teach 
all about the automobile. Six weeks after the day you enroll in my great practical Automobile School 
you will be prepared to property, repair “y automobile made and drive any car or truck or open a garage 

ou can learn the automobile business thoroughly in my school because I 
have been years in working out for quick, thorough instruction, the 


“Sweeney System” of Practical Automobile Instruction 


comprehensive and interesting course of automobile instruction, and 
embraces every point worth knowi including vulcanizing, brazing, oxy-acetylene welding, lathe work, — ~~ 
First and Only School to Include a 


Traction Engine. You learn by doing 


The tuition is low and, after 


EMORY -J. SWEENEY, Pres. have that, do not 
— ‘carn from books, but by 
_ 1467 Woodland Ave., KANSAS CITY, MO. practical work on real auto- 


Exp 'S, repair men, truck drivers and demonstrators furnished 


mobiles im everyday use. 


ARising 
Profession 


on Salaries 


You want to earn more; you want to be promoted; yet you 
seem to be anchored in your present position. Do you know 
why? Iam going to tell you. It’s because you do not know 
enough to command advancement. 


Plain talk, isn’t it? But it's true. The way to a larger salary is through 
your brain; you must learn something that your employer wants, that 
he needs, that he must have. 


Every employer who is engaged in manufacturing, buying, or selling 
merchandise — and this includes most of them — is shipping and receiving 
freight. This is his big item of expense and he knows very little about 
it. He wants a traffic manager, he needs a traffic manager, he must 
eave a traffic manager. A traffic expert can save him thousands of 
dollars every year. No wonder a traffic manager is paid a big salary; 
he earns it. 


We train you to take a position like this by correspondence. You have 
your choice of forty-three different lines of business. 1 can’t tell you 
all about it here ; I want you to write today for our booklet. Don’t put 
it off ; it only means that you must wait another day tor promotion. Fill 
out the coupon now. Address 


VICE-PRESIDENT 
NATIONAL TRAFFIC COLLEGE 
12 South La Salle St. CHICAGO 


Vice-President NATIONAL TRAFFIC COLLEGE 
12 S. La Salle St., Chicago 
Send me your booklet. I want to earn a larger salary. 


Please Mention Popular Mechanics 


THE UNIVERSITY OF cope 
HOM Correspondence-Study Dept. 


class-room 


courses in b- 
others for Writers, Aceguntanta, 
amen. Ministers, Social Workers. 


} 20th Year' U.of (Div209 Chicago. ul. 


MAKE UP TO $75 A WEEK 


as a Watchmaker and Start Your Own Jewelry Business 


Write me today! Let me explain our plan whereby you can 
become an expert watch repairer in three months—making 
$25 to $75 a week—and own your own jewelry business. I can 
teach you—I mean YOU—the whole watch repairing busi- 
ness by mail. Write right now! 


ROGERS, THURMAN & CO., 1560 Mailers Bidg., CHICAGO 


LA Study at Home 
Scholarship FREE 


Yea free on bay great offer. All you pay for is text books 
and oy uate cor nee ts most suc- 
cessful at_bar pone Our course covers same grounds as 
Harvard, Michigan and other big law colleges. Guarantee 
to coach, free, students failing to pass bar examinations; 
you only pay for text and postage. Act quick. Write today. 
National Correspondence School of Law, Dept. 290, Chicago, Il. 


MUSIC TAUGHT FREE 


for our booklet. It tells how to learn to pla: mone — 
Violin, — etc. Beginners or advanced pupils. 3 
ERICAN SCHOOL OF MUSIC, 50 L Bidg., C m. 


LEARN WATCHMAKING 
College famous for teaching highest art of watch work, jewelry, 
engraving, optics. 18 years’ success. Graduates command big sal- 
aries. Moderate rates. Boarding homes nearby. Special ready. 


Write PHILA. COLLEGE OF HOROLOCY, 1338-48 Somerset St, PHILA., PA. 
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Electrical 


Earn $150.00 to $250.00 a Month 


| WRITE TODAY! NO EXPERIENCE NECESSARY to enter this wonder- 
| fully fascinating, high salaried work. You should earn BIG MONEY IM- 
| MEDIATELY—on completing our Electrical Courses. 

| The 1: engineering companies of the country are ALWAYS search- 


ing for PRACTICAL, TRAINED ELECTRICAL ENGINEERS. Excellent 
positions open all the time. _We teach you to bean expert electrical engineer 
in a short time AT SMALL EXPENSE. 


Thomas A. Edison says: 


There is no limit to the field of Electricity—you men 
who take up this work now will discover uses for this 
great force now unheard of. 


Besides the high salaries paid to electrical engineers— 
big money you can make by starting an electrical busi- 
ness of your own—great fortunes are to be made through 
electrical inventions in the future. 


Earn While You Learn 


No need to give up your present occupation. Just 
devote your spare time during the day or evening to this interesting work. 
It is no task to learn Electricity. As you read through the 
pages of our courses, you will find 
GUARANTEE: | Yourself simply “wrapped up” in the | Bulletin of the 
work. And you can draw your| oc 
tion “of the America, | Present salary while you learn—by | === 
School of Correspon- | Means of this home study course. Onsen ose 
dence for integrity and The only expense will be the nom- ce) 


efficiency, together with | j ition. 
an: ee Soe inal charge for our complete tuition 


| ful d , gi Pay as You Wish! Don’t hold pa... 
an guarantes back because of the money. We will | 
: of Success. arrange for you to pay as best suits 

your needs. 


This Book contains Valuable Information—it’s Free 

Our School Bulletin gives complete information concerning our courses , 4 
and explains how YOU can become an expert Electrical Engineer. ra 
Mail this Free “Success” Coupon Free 

—No obligations, so mail at once. § Your name and address on ? Success 
this coupon brings to you our School bulletin (catalogue) * Coupon 
and complete information. Decide now to take a 
this great step toward Success. Don’t be a drudge all Correcpectence, Stet 
your life. Be one of the men “higher up”’—the man @ pexei ave., Chicago, U.S. A. 


work he actually does. No obligations in sending 
the coupon—so mail today—immediately. complet “ballet = 


. an expert electrical engineer. 
American School of Correspondence 
5791 Drexel Ave. CHICAGO, U.S. A. 


Please Mention Popular Mechanice 
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LL- The Machinist 
SK : is among those most apt to become 


When the eyes are strained they be- 
come weak and the sight is impaired. 
The same principle naturally caetien to the 
delicate tissues of the drums of the ear. When 
constantly exposed to loud and rasping noises 
and extreme vibrations they are overtaxed — 
become weakened and deafness follows. Why 
shouldn’t you then protect from rough usage 
the hearing so necessary to you—just the same as you do 
your clothes from the oil and wear of the shop? My little 
“wireless phones for the ear” will afford the protection you 
require—if you are already deaf they will assist you to 
hear. Among the thousands of people they have enabled 
to hear perfectly there has been every condition of deaf- 
Did You K ness or defective hearing. No matter what the cause or 
ou ANOW how long standing the case the testimonials sent me 

that the Spark Coil is the most wonderful of electricapparatus known? | show marvelous results. 


Did you know that and the X-Ray would not 
have been possible without the spark coil? 
Did you know that with our spark coils and a ommon- ense r rums 
few dry cells you can conduct more excit- 


ingly interesting experiments than with any other electric apparatus? Here are 

a FEW as described in our free cyclopedia :—The Fire Ball. The green, yellow 

and blue spark. The Ladder-shape spark. Lighting a candle with the spark. 
e ci, 


Preparing paper or a cigar no one can smoke, 
nor can explain why. (A great hit.) Lighting an old BURNT OUT electri 
bulb. The scattered oil drop. aoe podem my dog. Lengthening Spark four 


wonderfully helped my own case—that’s how I hap- 
pened to discover the secret of their success in my 
own desperate endeavors to be relieved of my deafness 
after physicians had repeatedly failed. 

Common-Sense Ear Drums are made of a soft, 


dimes es The ¢ meer the Ceiling, and sensitized comfortable and to wear. 
won ul ex ments, which re: uta few dry cells an of our - i i j 

4 coils, even the smallest. ice t all around size is our 1" type. a oon when sia and easily adjusted = 
if 33-28 196 Inch spark It is certainly worth your while to investigate. Before 
1 inch spark length . $18.00 you send any money just drop me a line. I want tosend 


oe 50 3 inch spark length.. 
All coils. guaranteed or money back. 
Send today 4c stamp for our ae 200 page Electrical Cyclopedia No. 11 with 
400 illustrations and 1600 electrical articles, instructive information, and experi- 
ments on electrical and wireless subjects. 
postals answered. Ask for our free 160 page wireless course in 20 lessons. 


The Electro Importing Co., FULTON ST., NEW YoRK 


“Everything for the E xperimenter’’ 


- you free of charge my book on deafness and plenty of 
evidence to prove to you that I am entirely worthy of 
your confidence. Why not write me today? 

GEORGE H. WILSON, President WILSON EAR DRUM CO. (inc.) 
778 Inter-Southern Bidg., LOUISVILLE, KY 


This book is brimful of a on THE SEA OTTER’S PECULIARITIES—The sea 
ELECTRICITY ™ Motor otter combines the habits of a seal with the intelli- 

oto Wine bon, gence and amusing character of the otter. When met 
Induction Coils, re "Miniature | in herds far out at sea, which is but seldom now, they 
Electric Railways and parts. . etc. are commonly seen swimming on their backs. _ They 
It’s avaluable, up-to-date pam he oneofthe | even eat their food lying in this position on the water 
largest and most reliable electrical manufac. | and nurse their young ones on_their chests between their 
turers in the country. Send for it,— Ge in paws, exactly as a South Sea island mother swims 


with her baby in the water. When swimming in this 


Electric Block, Baltimore : attitude they even shade their eyes with their paws 
ie. Co.. Velunp Mé. when the sun dazzles them.—Fishing Gazette. 


“AntiNicotine Pipes” TE THE SIMPLICITY 


Flectrically seared and need no breaking in. a Of making perfect duplicates with the 
: 


Vegetable Compound nicotine Cartridge. Patent Daus’ IMPROVED Tip Top Duplicator 

mouthpiece; vent on top. Heavy nickel mounting. No intricate mechanism. No printer’s ik, AD 

Guaranteed not to —_ out in 5 years. yy. 100 copies from pen-written an Co} 
SO CENTS EACH OR THREE FOR $1 


type-written original. Useful in any business. 
Sent on Ten Days’ Trial Without Ropes 


Choice of bent or straight stem—state which in order- duplicator, cap size (prints 8 $-4x 13 inches). 
ing. Satisfaction guaranteed or money refunded. ment Back wh whieh 
10 cartridges free with 3 pipes. over and o' $5.00 


of larger sizes free on 1 on request. 
FELIX A. &. DAUS DUPLICATOR CO., Daus Building, 111 John St., New York 


Send for Copy of Our New Wireless Manual P1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows a number 
of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use; 
tells what they are for and how to use them. Do not wait until some other time, but sit down now and 
send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog P26 


It aateine 212 pages, with cover 1,000 illustrations and describes in plain, clear language all about 

Bells uttons, Tel and Telegraph Material, Electric Toys, Burglar 
~s* Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical B 

Pl Boat — = lectrically Heated Apparatus, Battery Connectors, Switches, B 

Gauges, Wirel. elegraph Instruments, Ignition Supplies, etc. 


It Means Money Saved to You {hive 


MANHATTAN ELECTRICAL SUPPLY CO. 
NEW YORK, 17 Park Place | CHICAGO, 1145S. 5th Ave. ST. LOUIS, 1106 Pine St. 


H. MENGES, 315 Menges Building, ST. LOUIS 
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THAND 


~, Now Taught By Mail—In 18 Easy Lessons! 


You positively can learn shorthand right at home complete in 18 lessons. We guarantee it. The 
new and wouderful shorthand taught by us is now used in more than 2000 resident schools and coRente — jnceting the 
ublic schools in Boston, Denver, Spokane, Seattle, ‘eer St. Paul, Omaha, Buffalo, Kansas City, Rochester, N. Y., 
E [he remarkable results attained with the shorthand we teach 
have made it the most popular system in America today. Simple, legible, accurate—pronounced by shorthand experts to be 
the easiest to learn, to read, and to write. No shading, no positions, no arbitrary outlines to memorize, no tedious study 
and practice as with other systems. Words never heard before can be written scientifically and read like print. The 
monthly shorthand magazine supplied our students is read by nearly 50,000 men, women and children. Contains master- 
ieces of literature and articles on science, business, etc., all written in shorthand. 
nefited by this novel means of mental training and development. 


Everybody Can Use SHORTHAND 


vansville, Ind., and nearly 600 other cities in the U. S. 


Private Secretaries Make Big Money 


Expert stenographers are in great demand and earn hand- 
some salaries as Private Secretaries to Bankers, Merchants, 
Railroad Executives, Publishers and others occupying im- 
portant positions in the business world. The Private Secretary 
comes into personal contact with big men and has unusual 
opportunity for advancement. 


The Ideal Work for Women 
Stenography is the most attractive and profitable profession 
open to young women. Capable women stenographers earn 
more money than school teachers, trained nurses, dress 
makers or clerks. Easy hours — unusual opportanities for 
advancement. The private secretary to one of the Standard 
Officials earns $10,000 a year. 


Court Reporter — Profession of Big Incomes 
Court reporting is one of the best paid professions in 

America. Many earn $5,000 to $15,000 a year. In this uote, 

as in all other kinds of stenographic work, women have equa 


opportunities with the men. Many brilliant court reporters 
are women. 


CHICAGO UNIVERSITY OF COMMERCE 


Box 1032, CHICAGO, U.S. A. 


Thousands have been fascinated and 


. Make up your mind to learn shorthand — today, now. It 
is more than a wonderful money-making profession — it is a 
remarkable accomplishment, a business asset, a time-saver 
and daily aid to ministers, lawyers, students, newspaper 
reporters, authors, and men and women required to do 
writing in any form. Woodrow Wilson wrote his entire 
“History of the American People” in shorthand before it 
was typewritten. Mrs. William Jennings Bryan learned 
stenography in order to be of greater personal service to 
Mr. Bryan. Shorthand is a tremendous advantage in taking 
minutes of conversations, public speeches, meetings, lectures, 
telephone messages, memoranda, private data, etc. 


The Stepping-Stone to Success 


Shorthand has been a big factor in the success of many 
men and women foremost in business, political, and pro- 
fessional life. Among the conspicuous examples of men who 
have risen to prominence, power and wealth by aid of short- 
hand are: Geo. W. Perkins, partner of J. Pierpont Morgan 
and organizer of the Harvester Trust; Wm. H. Newman, 
Pres. N. Y. Central Lines; Hon. Frank S. Black, Ex-Governor 
of N. Y.; Darius Miller, lst Vice Pres. Burlington Railroad ; 
Geo. B. Cortelyou, Priv. Secretary to Presidents McKinley 
and Roosevelt, Member of Roosevelt’s Cabinet, and now 
President of the Consolidated Gas Co., New York; Edward 
Bok, Editor of the Ladies Home Journal. 

To the young man or woman cocking. 
ment and rapid advancement we say—LEARN SHORTHAND! 
It is the short cut to success. © any man or woman, am- 
bitious for self-im ment and greater business power, we 
say—LEARN SHORTHAND! 


Learn Right at Home N°.2¢c4 ‘0, sive up your 


~ present work. Earn while 
ou learn. Give us your spare time only. Personal instruction 
by experts. Surprisingly low cost. y Payments. We 
offer complete _stenographic courses by mail — Shorthand, 
Typewriting, Office Practice, Dictation, Business = — 
Secretarial Work, Court and General Reporting. ype- 
writers furnished. Stenography has advanced thousands 
from poverty and hard work to fine salaries and easy hours. 
Positions everywhere. If you earn less than $25 a week 
write today for 


telling of the wonderful 

FREE Shorthand Book ofthe wonderful 
those having a knowledge of shorthand and typewriting. 

Mail the coupon at once and we will send this hand- 

some, illustrated booklet free. Get into a fasci- U. of C. 
nating profession that pays big money and leads , 4 ox 
to the high places. Don't stick to a poorly ee 1032 
job until too late to change. Any person 15 i 

years of age with a common schoo! education Chicago, Ill. 
can take up our courses. A 19 year old 

writer of the system we teach established GENTLEMEN : 
a world’s record for speed and accuracy Please send me free of 
in public contest with the speediest all charge, Booklet and 
shorthand experts of the world. particulars regarding your 
Send today for list of official court home-study hasten and 
reporters and particulars of , 4 stenographic courses. 
remarkable feats youns 
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Wonderful 
BOOK FREE!! 


Explains Everything You Should 
Know About 


How To 


Any one 
ambitious to 
study law and be- 
come a successful 
~ at the 
bar, should not hesitate to 
send for this GREAT FREE BOOK, 
which explains exactly what you 
ought to know before taking up this 
fascinating and valuable study. 


This — Right 


be no possible failure 

It puts you at once in 

the path followed by America’s Foremost Lawyers—men w 

have themselves fone thr —y they now recom- 
for you. 


How To Study | Law A At Home 


Under the World’s Greatest Masters of Law— how to utilize 
your spare moments in preparing yourself for a great profes- 
sion at very small cost—how to prepare for examinations 
any State—how to increase your mental powers by training 
that will make you a leader in your community. If you con- 
— late studying law, you surely want to master the best 
in the sluctest’ Cane ‘at least expense. 
Book i is invaluable to you, no matter what course or school 
you have in mind, and you might as well one for iene sta, 
expense or obligation—and become y posted. 


Save Half Your Tuition 


We will not only send you this Wonderful Guide to the 
lutely free—but will also point out a way by tence 

you can save half your tuition charges e are in ition 
to * this for a certain time, so it will be Sust like keeping 
t of money in your own pocket, if yon — 
promptly. Remember, we save you 


SEND NO MONEY 
gies 


letter, postal, or on the Fre pon 

mptly bring every- 
“thing ig Free by return mail. You 
will_find this Guide to the 
Law an invaluable aid in 


Lome 
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NEW JOB S 
NOW OPEN 


Earn from $35 to $100 Weekly as a 


TRAFFIC 
MANAGER 


transportation is a and rates calling 
Modern transporte who, like the of old, have 
edge of the trails of traffic. How to route shi to obtain 
and quickest deliveries 


are two vital factors in business 
how is so valuable to his em- 


Big Salaries Paid to Traffic Managers 


Expert traffic managers and from to 
Why not prepare yourself to to fill one of 


New and Uncrowded Profession 


half om LARGE SHIPPERS in the ted States 
or needs an x] traffic need recog- 
of the recently enacts railroad ra 
fic men is many times greater than the supply. There's room forges. 
Decide become a tra: ! Our Interstate Commerce en- 
abies you to stady AT" HOME. ? 
5 without lea ing your or 
y= ions, interstate commerce 


we and Treading = 


La Salle Extension University 
i i 
am interested in the fal 


a __ 


Write Address on the Margin Plainly 


Please Mention Mechanics 


= 
ZX 
udy 
| 
= Zoe | ti = 
goods to obtain lowest rates 
be on 
W 
0 - fail to send for 
Veo, L is easy to grasp and th 
coupon ., an once, we 
Universi % LA SALLE EXTENSION UNIVERSITY, Dept. 418, CHICAGO 
Dept. Chicago, Il. “®e REE: COUPON 
Please send me—FREE—Valuable Law PORTFOLIO 
Grice and tell me how to save half on my tuition, 
On) H 
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This Man 
Marked the Coupon 


—and now he is a specialist in his 
particular line of work. Knowledge is 
the directing power in every industrial 
field in the world. 

Thousands of I.C.S. students are 
today specialists in the largest manu- 
facturing, inventive, constructive, and 
business enterprises. And for 20 ay 
it has been the business of the I. S. 
to prepare men for such positions. “he 
today there are more businesses than 
ever, more opportunities than ever, 
and there must be more trained men 
than ever to fill the many positions. 

Great employers indorse the method 
of I. C. S. training and readily accept 
I. C. S. students because trained men 
are scarce, and they know that I. C. S. 
training is REAL TRAINING. 

you want to know how you can 
benefit by this great system that is 
in successful operation all over the 
world, mark on the coupon the kind of 
work you desire to follow, and mail the 
coupon to the International Correspond- 
ence Schools. It is well worth your 
time and postage to get full information 
about the position in which you are 
most interested. 


Mark and Mail the Coupon TODAY 


eee 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further gee on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked X. 


lectrical Engineering Mechanical Engineer 
Electric Lighting Mechanical Draftsman 
Electric Railways R. R. Constructing 
Electrician Concrete Construction 
Electric Car Running Architect 
Dynamo Foreman Contracting and Build'g 
Dynamo Tender Architeotural Draftsman 


Wireman Plumbing & Heating 
Mining Engineer Chemist 
Telephone Expert Bookkeeper 


Civil Engineer Advertising Man 
Automobile Running Civil Service Exams. 


Present Occupation 


In the New Profession 


Thousands of men are needed. The new pro- 
fession that is paying big money wants you and needs 
you. Here is your opportunity to get into it now. You 
don’t need to leave your present employment. Just a 
few hours a day mm your own home and soon you get 
your diploma and are a full-fledged Meter Engineer. 


Be a Meter Engineer 


The profession of Meter Engineering is now in its 
infancy. It is calling for men. The Central Electric 
Stations must have Meter Engineers, because without them 

they cannot operate. Thousands of positions now open. 
Wonderful opportunities. You cap get into the pro- 
fession. It is calling you. 


A $3000 Job for YOU |SPeci=! 

0 or For time 
weare ing aspe- 
Meter Engineering is one of the | cial reduced price 
best paying professions in the elec- | fer in order to in- 
trical industry. We can show you | the study of Meter 
hundreds of men who are making | Engineering right 
better than $3,000a year. How would | away. Write for full 
you like to have a $3,000 job six | particulars at once. 
months from now? Just put your . 
name and address on the free coupon and ot full particu- 
lars absolutely free. Send it now 


Send the Coupon and Get 40-Page 


Po not delay an 
Book FREE 
m and mail it to us at once. We FREE 


li send free and post- 
ia 40-9: Engineer- & 
fae It te 7 ail about the New @ ? Book Coupon 
Profession on about our school. It # Ft. W 
tells you how you can learn to be be- # 
come a Meter Engineer in your own 
home during your spare time. Ab- 


ust 
nough. .Gentlemen: Please fond abso- 
Journameantaddressieenotgh lutely free and prepaid your book 
. cial offer that is now being made to 

juce men to study Meter Engineer- 


Please Mention Popular Mechanics 


a fi & — 
>, 
4 
=e 
| 
1 
7 
ing. lassume noobligations of any se 
Name Correspondence 
t. No School Name 
Dept.1192 # 
Ss 
uy_ tate Fort Wayne, Address 


49a POPULAR MECHANICS ADVERTISING SECTION 


LEARN 
COURSE 


ABOUT OUR FREE 


IN SHOW CARD 


AND SIGN WRITING 


A Great 


Opportunity 
“‘Litholia” Read to-Use Colors 


at $21 to $50 w 


We ffering. li 
mg. fore mited time complete course in show 


ing, to, those purchasing our assortment of 
Sisa great for ambitious 
earni 


We Can Increase 


Your Income 


» No matter where you live, if you 

are honest, ambitious and determ- 
ined to succeed in business—a busi- 
ness absolutely your own—send 
your name and address and we 
will mail you our Big Free 64- 
Page Book, showing how you 
may earn 


$3, 000%0$10, 000aYear 


in the Real Estate, Brokerage and Insurance 
Business. 

Our system is a positive success. We will 
teach you by mail, appoint you a 


Special Representative 
in your town of the oldest and largest co-oper- 
ative realty and brokerage company in the 
world, start you in a profitable business of 
your own and help you to make money from 
the beginning. 


Exceptional Opportunity for 
Men Without Capital 


Write Today 


International Realty Corporation, 
1536 Manhattan Building, Chicago, Il. 


THIS JOB PAYS 


You Can Be An Auto Expert 


We teach you the entire roe on mail in 10 weeks’ spare 


time, and assist you to sec position. Demand for 
trained men can’t be filled. "Scie practical and personal 
instruction Free auto model to each student. 


FIRST LESSON FREE—WRITE FOR IT NOW 
Owners— we supply competent men 


Empire Auto Institute, 228 Empire Bldg., Rochester, N. Y. 


The Original Automobile School 


Please Mention Popular Mechanics 


TELEGRAPH Y Trade that not 


It insures steady 
employment and good wages. Promotion is assured for the 
ambitious. We are official instructors for the 

Western Union Telegraph Co., and 
the only school instructing Western Union 
employes. Largest attendance of any 
Telegraph school ; also authorized school 
for Illinois Central Railroad Company. Agency course 
free. Practical instructors; main line wires. Em- 
ployment furnished to earn expenses if desired. State your age. 


Jones School of Telegraphy, P. M. 305 S. La Salle St., Chicago, Il. 


LEARN \WATCHMAKING 


ATHOME 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker’s Trade 
fa at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
position or start in business after compieting our 
course of instruction. Good watchmakers are ~— 
in demand and earn from $20 to $35 Scheel’ o week. For 


men spare time. 
WRITE TODA for species offer and free information. A post 
card is enough, but be sure to write today— now. 
MOVING SUPPLY HOUSE 
CHICAGO, ILL. 


This Valuable Booklet Sent 
Free to All Music Lovers 


We want every reader of Popular Mechanics who 
- is interested in music to send for this handsome 
booklet, which fully describes the “University 
Musical Encyclopedia” published in | volumes. 
This work covers the entire field of musical 
knowledge—Low in cost and sold on our easy 
payment plan. Write for Booklet today. 


UNIVERSITY SOCIETY, 44 East 23rd St., N. Y. City 


BOOKKEEPING 


New and valuable plan by Expert Accountant—‘* Bookkeeping in 
a Nutshell” — practical, simplified system giving every essential 
in 20 snappy lessons at a very small cost. Unique Course —dif- 
ferent, original—winnows the wheat from chaff—quick, easy 
way to master— no drudgery, no waste of time—saves money to 
business man— —only real system for Seqinner, revelation to 
the experienced. Everybody needs this. kiet fully describ- 
ing tpn Free for name and address. Send for it today. 
WILLARD AUDIT ASSOCIATION, 1536 Manhattan Bidg., CHICAGO 


The Best Book for Beginners 


A Practical Course in. 
wm. F-Wwiteea Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., Chicago 
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READ! 
A Watch Offer Without 


Parallel 


@F Write for our FREE book on watches; 

\ book that posts you on watches and oe & 
values—explains reasons for our most remark- 
able rock-bottom-price offer DIRECT TO 
YOU on the highest grade Burlington. 


IF YOU WANT a highest grade watch (ladies’ or gentle- 
men’s), or if you ever expect to own such a watch, write 


NOW for the FREE Burlington Book. See coupon below. 


We won’t “knuckle down” to selling systems among 
dealers, so we have decided to make such a tremen- 


dous and wonderful offer direct to the public on a 
first- dens time piece, that no trust, no dealers under contract will or can stop us. You too 
will seize this opportunity to get the “Burlington Special” direct on this wonderful offer. 


You should not buy a worthless watch just because it is cheap. Nor need you 
pay trust prices now for a top-notch watch. The free Burlington book explains. 


$2 hl) a Month at the Rock Bottom Price 


$2.50 a month for the world’s most superb time teat Ta The 

easiest payments at the rock-bottom price— the Rock-Bottom 

price. To assure us that everybody will quickly accept this intro- 
ductory direct offer, we allow cash or easy payments, just as you prefer. 


N M D We ship the watch on approval, prepaid 
oO oney own (your choice of ladies’ or gentlemen’s 

open face or hunting case). You risk 
absolutely nothing — you pay nothing — not one cent unless you want the great offer after 


seeing and thoroughly inspecting the watch. 


Get the Free Burlington Book Now Write {3° {je 


THIS BOOKLET will quickly convince you too that 
you DO want an independent watch—made in the 
independent factory that is fighting the trust as 
best it can by giving better quality and superior 
workmanship throughout; we will quickly convince 
you that the Burlington watch, on which there is 
only one rock-bottom price (the same rock-bottom 
price everywhere) is THE watch for the discriminat- 
ing buyer; that it is THE watch for the man or 
woman who wants, not the largest selling brand 
which everybody has, but the best watch, the en 
bought by experts, THE watch that is _pbsolutely 

in its mer points of superiority — the Burlington Watch. 
You will ted on inside facts and prices when you 
send for = urlington Company’s free book on watches. 


what you ought to know before 
you even examine a watch. It - 
will tell you the inside facts 

about watch prices, and it 
will explain the many superior 
points of the Burlington over WATCH CO. 
the double priced products. Dept. 1192 

Just send your name and 19th & Marshall Bivd. 
address today. CHICAGO, - ILLINOIS 


No Letter Is Please send me (without obli- 
gations and prepaid) your free 


BURLINGTON 


Necessary. book on Watches and copy of your 
$1,000 challenge, with 1 explana- 
upon ©” tions of your cash or $2.50 a month 


Will & offer on the BURLINGTON WATCH 
Do! 


BURLINGTON WATCH COMPANY .# 


Dept. 1192 19th and Marshall Blvd., Chicago, Ill. 
> 
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[$100] complimentary 

CREDIT 


REE 


Offer Reserved for Thirty Days 


So Write at Once A tremendous—positively tremendous 


offer for ambitious men. Here is an 
opportunity to get your tuition in a great law school positively without 
a cent of cost to you. Read—Read the offer which we make on the Com- 
plimentary Tuition Credit valued at $100 which we picture here. These 
Complimentary Tuition Credits will be given out in all localities now. 
We reserve the right to withdraw this offer absolutely in thirty days. 
So if you want to be one of the lucky ones to get a three years’ course 
in law absolutely free, don’t wait, but mail the coupon to us at once. 


Special Business Law Course 


We have arranged to give you a special course in business 
and commercial law. Know your rights. Avoid expensive 
lawsuits. Know just what to do. We will give you the 
fundamental foundation and the principles of law. You 
should know the law in order to protect yourself—In order to 
know what to do when you are confronted with any problem. 


Study Law at Home on this Great Offer 


Many of our country’s greatest men such as James A. Garfield, Abraham Lincoln, 
Edward Harriman and many others studied law at home. In order tobea successful 
.lawyer today you do not have to be an orator—no need to even go into court. 
Many of our great Corporation lawyers never step inside the courtroom. A knowledge of the law will 
enable you to more profitably carry on your business transactions. Graduate correspondence students 
hold high records and are successful in passing bar examinations. Our complete home-study law 
course includes the same studies as Harvard, Chicago, Michigan, Columbia and other leading law 
schools; covers all branches of American-Law. Recognized by great lawyers and schools as the leading 
home-study law course of its kind in the world. 


AMERICAN CORRESPONDENCE SCHOOL 


MANHATTAN BUILDING 
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Auditor 


» 


We Guarantee 


to coach free any graduate 
failing to pass a bar exam- 
ination. Our course covers 
all branches of American 
law and includes the same 
studies as the large resi- 
dent law colleges. Abra- 
ham Lincoln, Henry Clay, 
James A. Garfield, Edward 
H.Harriman, Thos.H.Ryan 
and thousands of our most 
prominent men STUDIED 
LAW AT HOME. Send 
the coupon at once for 
full information. 
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University 
Instruction 


We Furnish this Magnificent Law Library with 
Every Free Tuition Credit 


Twelve of the most magnificent law books published. With each of these 
splendid volumes, and the splendid lessons and lectures you will master 
the most difficult law problems in avery shorttime. Let this opportunity 
go by and you will always regret it. Send the coupon now. Every one 
should have a knowledge of the law. It is the basis of all government—the 
foundation of our entire existence—the greatest of all business helps. The 
only cost to the students who get the tuition credits is for text and postage. 


Mail This FREE Coupon Today Jasee 
For Big New 132-Page Law School Book o F R E E 


Put your name and address on this coupon and mail it in to us today. 
We will send you our big 132-page Law School Book and full particulars 


of this greatest law school offer. We mean exactly what we say. We Py Coupon 


will give you just exactly what we tell you we will give you—a com- 

plimentary tuition credit valued at $100 covering the regular , 4 American Correspondence 
three years’ course of instruction. Do this now—right away. 5 of ta D 9 
Remember, those who get the complimentary tuition credit ra School o WwW, ept. 1192 
pay absolutely not one cent for tuition. Just send the ra Manhattan Building, CHICAGO, . ILL. 


coupon and we will tell you all about this great offer Gentlemen: Without any obligation or expense to me, 
which we are making to readers of this magazine. , please send me your 132-page Law School Book and full 


No obligations — so 4 the pen at ones. particulars of your free tuition credit offer. 
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POPULAR MECHANICS ADVERTISING SECTION 


r I NHE average person’s mind resembles a scrap-pile more than anything—heaped 
high with a vast miscellany of unrelated, unclassified, unindexed facts. To 
summon on the instant from this disordered pile a needed name, date, fact or 

circumstance is as uncertain a process as seeking in a big library for an unindexed 

book. A world of information in the storehouse of your mind is as valueless as un- 
discovered gold—if this accumulated wealth of thought is not systematically on tap. 


I will make your mind as well-ordered 
as a cross-indexed, classified file 


I will make you master of your mind’s infi- all loss of self-consciousness—with which 
nite ramifications instead of a victim of its dis- you address your colleagues in the busi- 
ordered details. My systematic course of ness and social world will also be a source 
memory training accomplishes this for you. of much gratification to you. You will 
You can grasp its essentials by ten minutes of find yourself able to speak on your feet 
pleasurable, interesting, concentrated daily when suddenly called on by your fellow- 
study for just a few weeks. As you progress men at meetings or assemblages of a 
‘ou willsurprise yourself continually by the sort—whereas you probably gurgled fool- 
acility of thought and speech which you ac- ishly—turned pink—then white—and sat 
quire. The added degree of confidence—and down—before. 


The Key to Success 


A good memory is as nec to success as trained muscles are to the athlete. They are 
acquiredin the same way: That is—through systematic exercise. A good memory means 
more than mental systematization. It means logical, forceful thinking thatis the result of 
i the well-ordered mind. It means positive control of self—and ability to influence others 
Prof. through the medium of mental domination. 
Henry Now I have told you of some things that will make or mar your success—and all of these 
Dickson factors are things within your own control. A little determination on your part, a little 
"s foremost effort, alittle scientifically directed training, and you rise way above the mediocre to a 
Public position of success and satisfaction. 
ing, Self Expression, and Don’t condemn my method until I can explain it. There is more in it than you think. Thousanas 
Principal of the Dickson have pronounced my training the turning point in their success. Write me_ poses if you 
Memory School, Auditorium want the details—or if more convenient— signing and mailing the coupon will do. After you 
Building, Chicago. get my plan is time to decide it is not meantifor you—not before. Will you write me—now? 


This Valuable Book 


oOo Prof. Henry Dickson, Principal Dickson Schoo! o —“*How to Remember—FREE” 
of Memory, 705 Auditorium Bldg Chieago, Ill. Simply clip the coupon—and mail it—or drop me a letter 

receive my urn mall. 1s e 

fell free copy of Dick- carefully—then let me have your application by an early 


mail. If I receive it within ten days of the date of this 
o offer I will mail you a de Luxe Edition copy of my hand- 
somely-illustrated, richly-bound volume—free of charge. 


Do Send the Coupon or 


State o Postal Today 
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EARN A SPLENDID SALARY 


Let us train you in our splendidly equipped shops for a good 
position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
high powered cars. Tuition and board reasonable. 


Send to-day for catalogue and list of graduates 
CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 


Sounds incredible, but absolutely true. Remarkable invention of 

expert. Simplest system ever devised. Speed capacity beyond r 

of the of Banks and other big corporations, Law 
t, in offices of Railroads, a 

Reporti g, etc. POSITIVE PROOF or NO MONEY. 

Write For Free Particulars Today! Now! 


IN INSTITUTE, 1401 Coliseum PL, New Orleans, La, 


of a MONSTER LOCOMOTIVE on a 
great American Railway — travel 30,000 
miles a year and receive from $100 to 
$200 a month, Our HOME STUDY 
COURSE tells HOW to be a Fireman and 
then an Engineer. Particulars FREE. 
THE PRIOR SYSTEM, 1711 Republic Bidg., CHICAGO 


A WATCHMAKER-: 


Watchmakers and all ’round Jewelers’ 
repairers — in demand now. Six 
months’ course fits you for a position — earn while 
you learn, too! Write for FREE book — it explains all. 


STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 


Ask for our Free Book. tt explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


_T TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 
und guarantee success. Only field not overcrowded. My 
instruction is unequaled because practical, personal 
and thorough. Easy terms. Write for large catalogue. 
CHAS. J. STRONG, Founder 
DETROIT SCHOOL OF LETTERING 
Department 102 Detroit, Mich. 
“* Oldest and Largest School of its Kind’’ 
** Thoroughly Equipped Residence School 


LEARN 
REPAIR AUTOS. 

Be an auto expert. We teach you at home. No 
need to leave your work while learning. Our course 
is so simple and thorough that you become an ex- 
pert in 12 lessons. Free auto model furnished to 
each pupil. Diplomas issued and graduates assisted 
to positions. There is a big demand and big pay 
for Chauffeurs, Mechanicians, Demonstrators, and 
Salesmen. Our 38-page book containing employ- 
ment plan, sample lessons, with many sets of charts 
and diagrams, is free. Write for it—today—now. 


PRACTICAL AUTO SCHOOL, 68 Beaver Street, New York 


Big Money 
Electricity 


The electrical field affords a wonderful 
opportunity to boys with a liking for 
electrical work. The salaries paid are 
large—promotion rapid, and, best of all, 
the profession is not overcrowded. 

The International Correspondence 
Schools of Scranton can make you an 
expert in the line of electrical work you 
like best. Hundreds of boys have 
already won success through I. C. S. 
help. You can do the same. Every- 
thing is made so clear that you can 
learn in your spare time, regardless of 
where you live or what you do. No 
books to buy. See your parents about 
it—they want you to succeed. 

There’s big money in electricity, 
Get after it by marking and mailing 
the attached coupon fo-day. Finding 
out costs you nothing. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 81%, SCRANTON, PA. 
I Cau qualify for the position before which T mark i, 


mark X 
Automobile Running Civil Service | 
Mine Superintendent Architect 
Mine Foreman Chemist I 
Plambing, Steam Fitting Langu 


ages 
Commercial English 
Bullding Contractor 
Industrial Designing 


Conerete Construction 
Civil Engineer 
Textile Manufacturing 
Stationary Engineer 
Telephone Expert 
Mechan. Engineer 
Meehaniea! Draftsman 


Architeetural Draftsman Stenographer 

Electrical Engineer Bookkee r | 

Elec. Lighting Supt.] Poultry Parmt 
| Name | 
Occupation 
and No. 
i 
Oity. State 
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 £z Jim” 
All You Need To Learn 
HOLD THE THROTTLE 
| | 


confuse. 


own use. 
advantage. 
tive, high-grade positions everywhere. 


We absolutely guarantee to teach shorthand alte in thirty days. 
time in your own home, no matter where you live. 
Boyd’ s Syllabic System is different in principle from all other systems. The first radical improvement 
in shorthand since 1839. It is easy to learn—easy to write—easy to read. Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading, as in other systems. 
Only nine characters to learn and you have the entire English language at your absolute 
command. The best system for stenographers, private secretaries, newspaper reporters. Lawyers, 
ministers, teachers, physicians, literary folk and business men may now learn shorthand for their 
Thousands of business and professional men and women find their shorthand a great 

The Boyd System is the only system suited to home study. Our graduates hold lucra- 
Send today for free booklets, testimonials, guarantee offer, 
and full description of this new Syllabic shorthand system. Address— 


CHICAGO CORRESPONDENCE SCHOOLS, 969 Chicago Opera House Block, CHICAGO, ILL. 


You can learn in spare 
No need to spend months as with old systems. 


No long list of word signs to 


) 


LANGUAGE 


ENGLISH * GERMAN - FRENCH 
ITALIAN + SPANISH 


CORTINA-PHONE 


“The Original Phonographic Method” 
Awarded Medals—Chicago, 1893; Buffalo, 1901 


D2 you want to learn a foreign language by listen- 
ing to it, without a costly teacher, without loss 
of time from regular work and at a trifling expense? 
If so, write at once for a Cortinaphone booklet 
describing this marvelous method invented by the 
world famous scientist, Raphael D. Cortina. The 
outfit consists of the Cortina textbooks, a magnificent 
phonograph of the two and four minute type, and 
thirty everlasting non-breakable records. 


IDEAL HOME-STUDY METHOD 
Thousands have learned a foreign language by our method— just as 
a child learns its mother tongue— by listening to it. Always ready 
when you have a few moments to spare. You can learn to speak 
any language with its help. Write for testimonials from leading 
University professors and others who have used our method. 

RECORDS FURNISHED IN ANY LANGUAGE 
We will send the complete outfit, 
and if you like it you can pay for 
it in easy installments. 
Write for booklet giving 
fall particulars 


CORTINA 
ACADEMY OF LANGUAGES 
Established 1882. 
924 Mecca Building 
1600 Broadway, near 


BE AN ENGRAVER 


LEARN AT HOME—EARN $25 to $50 WE ——p We 
ive personal instructions and furnish necessary tools FREE. 
Terms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, Athenaeum Bidg., oo 


LEARN PIANO TUNING AT HOME 


You can learn quickly and easily by os your spare time to the study of 
our Correspondence system. Our wonderful invention, the Tune-a-Phone, 
‘ives the exact number of beats that should occur in the test intervals. With 
t the student knows what the result should be, It eliminates 
Our graduates earn $5 to $10 a day the year round. We — 
action model and necessary tools. Write for valuable book FREE, 


Niles Bry ant Schoel of Piano Tuning, 47 Fine Arts Bldg., Greek, Mich. 


full-sized 


ess work. * 


The Great Wizard’s Knowledge 


SIMPLIFIED FOR YOU 


The Electrical 
Standard Library 


Lessons for Beginners 
— Knowledge for Electrical Workers 


ight ae (convenient in size) cover every 

Hundreds of illustrations and dia- 

grams Ganache the explanations clear as daylight. 

e will send this library express paid upon 2p. 

proval. If satisfactory send us $1.75 ond $2. 

per month until a total of $24.75 has been paid. 
a INSTITUTE OF PRACTICAL MECHANICS 
Desk 2 1325 Michigan Ave. Chicago, lil. 


STUDY 
LAW 
AT 
HOME 


The oldest and most successful school 
in the world, teaching law by the corre- 
spondence plan, will send Free its beautiful 
catalog and testimonials showing how 
thousands of ambitious men, through its 
Regular College Course, became success- 
A practitioners, and how other thous- 


positions by taking The aaa Law 
Course. Easy Payment Pla 

THE SPRAGUE CORRESPONDENCE SCHOOL OF LAW 
237 American Building DETROIT, MICH. 


Learn Electric Signalling 


At Home—By Mail 
A splendid profes- 
sion. Great oppor- 

tunity. id 


for 
nal engineers. More men needed all the time tc to fill vacant 
positions. You can keep present posi i learning. 
$1,800 TO $4,500 PER 

Rapid advancement from the first. Eas: ._ Takes 

but short time. Write today for free Lo “De not 

put this off. Special offers to new students. 
DEPARTMENT OF SIGNALLING, Desk 1192. 491 Cass St.. CHICAGO 


LEARN JEWELERS’ ENGRAVING 
jaried and learned aught thoroughly by mail. We will 
better raving tian he ca or can gain in of rigid apprentice- 


teach We will also our cal 
The 112 Page Bide, ig, Michigan ‘Ave.. 


Engraving School, Chicago, Ul. 


MEN WANTED 


42 Prepare as Firemen, Brakemen, Electric Motormen, 
and colored Train Porters. Hundreds put to work— 
to $150 a month. No experience nec 

more wanted. Enclose stamp for Appiication lank. 

Name position you want. 

I. RAILWAY C. L. Dept. 35 Indianapolis, Ind. 
LEARNED BY 

MAN 


— 
NTRILOQUISM 
today 2c 4 and proof. 
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SHORTHAND .IN 30 DAYS ae 

CORTINAPHON. 

7 2 


$1.25 Handbooks for 


No books in existence contain in so small space as much information about the trades and pro- 


fessions of which they treat as do these Handbooks. 


They are little giant encyclopedias of practical 


knowledge giving data and information that is hard to find in ordinary books. These Handbooks 
have been prepared by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 
These Handbooks are consulting experts of the highest rank, and are the 


sciences ever published. 


most powerful force in the world for the promotion of ambitious men. 
help to quicker and better work that will command advancement. 


They are an indispensable 
They are printed on a high- 


grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 


SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Mechanics’—1 bles; formulas; 

measurements; 
belting; mechanionl | powers; hydro- 
mechanics; strength of materials; 
shafting; boiler design; care of boil- 
ers; power of boilers; chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; triangu- 
lation; curves; radii and deflections; 
earth work; track work; electricity: 
etc 


How to plan and 
write an adver- 
type and type measure- 
points on printing style; 
display; preparation of manu- 
script; proof teading; engraving 
and printing methods; electrotypes; 
matrices; advertisement _ illustra- 
tions; magazines; newspapers; retail, 
department- store, general, trade- 
paper, and mail-order advertising; 
trade marks; circulars; advertising 
agencies; etc. 


Stenographer’s & Cor- 
respondent’s—A‘vice to 


e gin- 
ners; shorthand speed; 
of application; punctuation; 
correct and faulty diction; 
business correspondence; type- 
writing; abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 


Telephone and Tele- 


Advertiser’s— 


tisement; 
ments; 


letters 


and 


Plumbers and Fitters’ 


Arithmetic; 
evolution; powers, roots, and 
reciprocals; circles; 
geometrical drawing: weights 


suration ; 

mechanics; 
tion; 
gas-fitting; plumbing; etc. 


Mariners’— 


Electrical Engineer’s— 


Mechanics; electricity; electrical 
units; symbols and quantities; phys- 
ical and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform- 
ers; wattmeters; electric transmis- 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 


; 9g__ Arithmetic; 
Business Man’s—Arthnet 


business forms; card systems; 
measures of extension; weight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing: 'stenography; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


involution and 
decimals; 


measures; formulas; men- 
mechanics; hydro- 
building construc- 
heating and ventilation; 


Logarithms; 


lenclose 


Building Trades—loads 


d 
structures; strength of materials: 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundations; 
masonry construction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural design; drain- 
age systems; plumbing fixtures: 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’s— 


tables; money; 


Arithmetic; 
formulas; 
percentage; interest; 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms: card 
systems; modern office methods; 
cost accounting; bank bookkeeping: 
clearing house methods; etc. 


: International Textbook Co. 


Box 872, SCRANTON, PA. 


— Business Handbook 


$ for which please send me 
the books BEFORE which I have mashed x. 


—-Mechanics’ Handbook Advertiser’s Handbook 
—Elect. Eng. Handbook 
—Bldg. Trades Handbook —_Bookk’per’s Handbook 


trigonometry; 


—Plum. & Fit. Handbook — Sten. & Corr. Handbook 


graph—Useful tables; 


mechanics; elec- 
tricity; magnetism; primary 
batteries; storage batteries; 
electrical measurements; tele- 
phony; tests with magneto- 
generator and bell; telegraphy; 
Morse telegraph systems; mul- 
tiplex telegraphy; etc. 


navigation; terrestrial naviga- 
tion; celestial navigation; or- 
ganization of a man of war; 
naval ordnance; explosives; 
torpedoes; ship building; speed, 
tonnage, and fuel consumption; 
ropes; wind and weather; 
signals; memoranda; 
etc. 


Name 


—Tel. & Tel. Handbook —Mariners’ Handbook 


St. and No,___ 


Mechanics 


Pee 


Please Mention Popular 


POPULAR MECHANICS ADVERTISING SECTION 49 
THE ELECTRICAL pi NG Advertiser's BUSINESS STENOGRAPHER PLUMBERS TELEPHONE MARINI 
ANICS | ENGINEERS TRADI MAN AND TELEGRAP! 
HANDBOOK ANS | HANDBOOK PORRESPONDENTS| PETTERS’ ENGINEERS 
HANDBOOK ‘HANDBOOK HANDBOOK HANDBOOK | HANDBOOK \HANDBOOK HANDBOOK HANDBOOK 
| 
i 
be 
1001 
rre- 
iful 
Ow 
its 
ess- 
ous- 
hess 
CH. 
10 
G 
e will 
>, 
men, 
500 
ank. 
| 
E 
oot. 
= 


POPULAR MECHANICS 


STUDY LAW 


AT HOME 
Become an LL.B. 
Of its Kind im Amorloa 
Special and Exclusive Features 


ONLY resident law school in the United States 
co of Bachelor of Laws—LL.B.—by corre- 
spondence. ONLY law school in wv. S. conducting standard 
resident school and giving same instruction, by mail. 


ity of 30 promin rae (3 of wh Asst 

acu jawyers, (3 of whom are 

United States’ Attorneys) in active practice. ONLY law 

school in existence giving Complete Course in Oratory oo 
ic Speaking, in conjunction with its law course. 

course is free to allstudents and is second only in importance to 

the law course i 


Other Good 
Features 


In_ addition to the above, 
Law—not an institute, corre- 
spondence school, etc.) has 
many valuable features not 
— or offered re other 
aw schools. We 
to prepare our Tedents to 
pass bar examinations. This 
course is intensely interest- 
ing and fascinating—not dull | 
and dry like the o 
correspondence course. Our 
of Our Degree Bachelor of Law, LL.B, 
ions is the most thor- 
NOT a Diploma or Certificate 
— (to us) of any examinations ever given. A student 
can, if he chooses, take part of our course by mail and finish 
credit for 


in our resident sc! » where he will 
ai work done by mail. Our resident school is 
all standard law schools in the United States. 
School Highly 
Endorsed 
recommended by Gov- 
ernment Officials, Busi- 
ness Men, N Lawyers 


and Students. We have as 

From Lecture Room to Student Studentember of 
No Other Law School Can Use ticing lawyers (not, gradu- 

This Illustration ates of re law col- 

leges) who are now earning their Degree LL.B. A Protets 

Judge (one of our etedenta}’, says: “‘I am delighted with the 

course prescribed and your method of te teaching law. It is far 

in advance of what I expected to receive.’ 


Law Library FREE This ed volumes of 


tion with our class-room Ta books, pur- 
chased at retail, would cost almost one-half t the cost of our 
course. 


entire 3 year co’ 
Price and Terms 619957553955 
49996 


e price of this compre- 
hensive, ideal and incompar- 
able law course, includin 

. These 12 Volumes Free 

toStudents 
ition lone ‘ofan law school, and is no more than 
that charged by the many make-shift law courses (issuing di- 
plomas, certificates, etc.) now offered the public. The terms 
of payment are so easy that the course is within reach of all. 


Also a “Evi- 
Mlustrated Prospectus Free 4!s0 3, 
our claims. Send today and get, the comaiete — | 
facts—then judge for yourself. will do. ‘The answer- 


HAMILTON COLLEGE OF LAW 
1106 Elisworth Bidg. Chicago, til. 


NOTE: We ha’ off. 
a | Estate, and ww Courses. These fully 
rospec' 
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A Gourse of Lessons 
In Drugless Healing 


(Mechano-Therapy) 


FREE 


Not one cent to pay 
either now or later — no 
obligation of any kind. 
Just your simple request 
will bring you this valuable course of 62 lessons 
by return mail without cost. This offer is strictly limited. We 
reserve the right to withdraw it at any time without notice. 
So don’t wait a minute. Send your acceptance right away. 


Why We Are pear This Offer 


We want the public to know the rea/ truth about Drugless | Healing. 
Besides, these free lessons will de just how y, and in 
what a surprisingly short time you can master this wonderful 1 new pes to 
sion, at home or in class, without interfering with your regular occupation. 


if You Want to Earn $2500 to $6000 a Year 
if you want an established profession that is remarkably profitable, if 
you want to become master of your own and others’ health and happiness, 
then send for the free course and see what Drugless healing has to offer 
you. Hundreds of successful graduates demonstrate the wonderful effici- 
ency of our methods. How about yourself? Are you satisfied — healthy 
— happy — making all the money you want? If not, get posted on 
Drugless Healing right away. 
Remember--This Offer is Limited Write NOW for 
FREE course of 
lessons. Don't wait to think it over. Get the facts—the real truth—learn 
what you can earn as a Mechano-Therapist. The FREE 62-lesson course 
and our free book explain all. Send a postal or letter RIGHT AWAY. 
AMERICAN COLLEGE OF MECHANO-THERAPY 
Dept. 722, 81 W. Randolph Street Chicago, Mi. 


CIVIL SERVICE 


positions are very desirable. Good salary, short hours, e 
work, pleasant surroundings, life positions, steady work, thirty 
days vacation and thirty days sick leave annually with pay. 
46,202 appointments made last year. No political pull needed. 
Common school education sufficient. Must be 18 years or over. 
Full information about how to secure these positions and 
questions used by the Civil Service Commission free. 


COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D. C. 


WHY NOT TAKE A COURSE BY MAIL? 
Normal Penmanship Book-keeping Engineering 
Professional Short-hand- Civil Service Real Estate 
Domestic Science Drawing 

uition very low to first ‘applicants. 
Sixty page Bulletin free; write for it to-day- 
For “Special Tuition Scholarship”, apply 


CARNEGIE COLLEGE 
19D St., RoGERS, Ohio. 


DO YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize— 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can make money, send 
a copy of this picture with 6c. in stamps for portfolls 
ot —— and sample lesson plate, and let us explain. 
The W. L. Evans School of Cartooning 
321 Ball Bidg., Cleveland, O. 


Learn Automobile Driving and Repairing 


We give you driving lessons and teach you all the technical 
parts to ip you for a good paying position. Write 
‘or Bookl Day and Evening Class. 

NORTHWESTERN MOTOR INSTITUTE, 228-230-232 Wisconsin St. ,’ MILWAUKEE, WIS. 


WINDOW TRIMMING 


Advertising and Card Writing are the 
best paid professions in the world. Inter- 
esting prospectus FREE tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICA 
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HIGHLAND PARK COLLEGE sis 


Enter Any Time. 2000 Students Annually 
One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Students may enter any time they are ready to come. 

COURSES OFFERED T O d ill 

1, CIVIL. ELECTRICAL AND |MECHANICAL ENGINEER. ry me and you will say 

ING C . Stan courses are offered in Civil, Electrical and “ , 

Mechanical opportunity is ior up That’s The Most Comfortable Collar I 

ork or for taking a complete course preparatory to the stan Engin- , ” 

ooriag Courses. Shop work from the beginning comes in preparatory Ever Had Round My Neck. 

See But that isn’t all you can say, for it’s the most 

2. SHORT } 2: OneYear Telephone Engineering Course economical collar you can buy. Just think, only 

OURSES 4. 3 One Year Steam Engineering Course 25 cents for a box of 10 at the stores. If you can’t 

c 4. One Year Machinists’ and Automobile Course get them there we'll mail 10 for 30 cents or a single 

. 5. One Year Course in Mechanical Drawing sample for 6 cents in U.S. stamps. Tell us what 

Just a fair common school education is all me! is gerne _ ee to size you wear and what style you want. 

these courses ese Courses are very practical and are intended for those 

who have but limited education and do not see their way clear to take a These collars are made of fine cloth, starch- 

complete Engineering Course. The Machinists’ Course is especially prac- finished: —they look just like linen. You can 

tical. The new machine shops are the most complete to be found in con- reverse and wear the other side when soiled. For 
nection with any Engineering School in the United States. your own comfort and economy you should try 
SPECIAL COURSES them at once. Write us. 

1. TRACTION ENGINEERING. This is the most complete course 

in Traction eng | country. Beautiful Catalogue Free 

It may be completed in three months. Students are taught how to make all REVER 

repairs on engines as well as to handle them. Four traction engines used SIBLE COLLAR COMPANY 

for experimental purposes. Department U, BOSTON, MASS. 

2. GASOLINE AND AUTOMOBILE COURSES. These courses 

may be completed in three months. They are exceedingly practical. 

Complete Chauffeur —— Just a fair common school education is ali 

that is necessary to ente: 

3. FARM BLACKSMITHING. FARM CARPENTRY. 

Mention course in which you are interested. Address, 


| H. Pres. DES MOINES, IA. | 


TIEARN TO BE A WATCHMAKER]| ELECTRICITY 
BRADLEY POLYTECHNIC 
Complete in One Year 
We — gee Work, Jewelry, Engrav- SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


at — rates. Send for catalog of 


informatio Bliss Electrical School 


DLEY, Dept. S., PEORIA, ILL. 


Studies restricted to theoretical and prac- 
tical electricity, mechanical drawing and 
LEARN necessary engineering work. Teaches simplicity, concentra- 
tion, hard work. For young men of energy and character. 
20 years of greatest success. Graduates hold first-class 

positions. 21st year begins Sept. 24,1913. Write for catalog. 


15 Takoma Ave., WASHINGTON, D. C. 
AT HOME 


Your spare time this winter will secure LEARN WATCH MA KI NG 


you an excellent position. Instruments | refined, profitable labor—Competent men always in demand. 
free. Small tuition. Write forcatalogue. | We teach i it a it thoroughly # in as many months as it formerly took 
MAXTON INSTITUTE years. Doss Dos away with tedious apprenticeship. Money 
158 La St., BROOKLYN, N.Y. earned while studying ositions secured nd for catalog. 

an St. Louis Watchmaking School, St. Louis, Mo. 


The Automobile Man the free'st, 

healthiest, most interesting and best paying 

position of ANY wage earner to-day. ju: free 

32-page booklet, ‘‘ How to Drive,’’ explains How and Why 

eur practical methods produce EXPERTS. Send fur it NOW. 

GREER COLLEGE OF MOTORING 
1457 Wabash Avenue, CHICAGO, ILL. 
We teach by practical instruction with actual repair shop experience. 


: Learn a Paying Profession 
HERE YOU ARE BOYS whe that assures you a good income and position for life. 


Grandpa. Everyone will notice it on the lapel of For seventeen years we have successfully taught 


your coat and try to get a closer look at it. All you 

have to do is press the bulb.—Foxy Grandpa will P H oO i oO G ke A Pp H ¥ 

finish the job by squirting a fine stream of water q 

friends. Price 15c. Foxy Grandpa and Hooligan Our graduates carn $20 to $50 a week. We assist them to secure 

both for 25c. 5 for 50c or 1 doz. for $1.00. A beau these positions. Learn how you can become successful. T yas 

tiful fountain pen free with every $1.00 order. easy—living inexpensive. Write for catalogue—NOW ! 


AMERICAN SUPPLY CO., 918 Union St., St. Paul, Minn. ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenne, Effingham, Ill. 
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Don’ t envy man—be one 


No use envying the man who has made good. Don’t think he ant got 
where he is because he had a “pull.” A “pull” doesn’t amount to much 
unless you can deliver the goods, and the best “pull” in the world is 
training. 

Just make up your mind today—right now—that you ove ging to be a trained 
man—that you are going to get the money and hold a g job. You can do it. 
The American School of Correspondence will show you how. This great school, 
with its sixty-five complete courses in Engineering, Business and Law, can soon 
give you the training necessary to become a successful man—a man who will be 
envied as you, perhaps, now envy the men above you. 


ene the h l 
1 Your Opportunity Coupons School Will Give You 


8c makes it possible for you to obtain the education training you 
Mech | need without leaving home or giving up your work. will bring a practical 


course to you right in your own home, 
cee Ce «+e No matter where 70 live, the American School will train you in any 
| branch of Engi iness and Law, or prepare you for into 
...- Telephone Expert. -++-Private See any resident college. ember: no need of your leaving home or giving up 
noes e raftsman ....Cert” ‘Aee’n' Write the American School now, while the subject of making more 
money is on your mind. State how far you went in the schools, what 
....Conerete Engineer +++-Business Manager you are doing now, and what you would like to be. Your case will receive 
i ee Engineer special attention. 
Fire 
i ive Ins. Expo The American School will tell you the best and quickest way to better 
+++-Mechaniecal Draftsman oving Pieture opr A = condition and get more money. Check the coupon and mail it now. 
let this matter drag another day. Another year might slip by and find 
odes Engine Engineer <s Textile ee you at the same old job and prospects for a raise very slim. 
«+--College Preparatory i 
rT 1 American School of Correspondence 


CHICAGO, U.S. A. 


Please Mention Popular Mechanics 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 19 FEBRUARY, 1913 No. 2 


Diving Motor Car for 
Deep-Sea Divers 


DIVING motor car or submarine 
sledge for the use of divers while 
at work in the depths of the ocean is 
among the latest devices being used in 
the diver’s art. ‘The apparatus, which 
is a specially designed form of motor 
car on runners instead of wheels, has 
no power of its own, being drawn 
through the water and along the: bot- 
tom of the sea by a power boat on the 
surface to which it is connected by 
wire cables, and with whose driver the 
diver is in communication by tele- 
phone. At the back of the diver’s seat 
there is fastened a sheet or hood of 
metal for protecting him against the 


Diving Sledge Used by 
Divers. The Sledge is 
Towed by a Surface 
Boat and by Means of 
Rudder Planes is Kept 
Either on the Surface 
or at the Bottom 
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swift currents that are formed when 
the vehicle is being drawn rapidly 
through the water. The diving car can 
be steered upward and downward, as 
well as in curves, by means of a steer- 
ing mechanism operated by com- 
pressed air supplied from steel tanks 
attached to each side of the vehicle. 
The diver, while operating the vehi- 
cle, wears a regular diving suit, the 
special feature of which is a tank or 
cartridge that, for a period of three 
hours, supplies the diver with fresh 
air. The submarine sledge is capable 
of being operated at a depth of about 
130 ft. when the sun is shining, and 
uses a searchlight fed from the surface 


boat when artificial light is required. 
It weighs 500 Ib. fully equipped. 

The most striking possible applica- 
tion of the sledge is in the work of 
recovering sunken wrecks, or human 
bodies, the exact location of which can 
only be determined by a thorough 
search of a large area of river or sea 
bottom. By towing the diver back 
and forth over the bottom, the search 
can be carried on with accuracy and 
in only a small part of the time which 
ordinarily would be required. 

The sledge has already been used 
successfully at an average depth of 70 
ft. in the inspection of a long intake 
pipe running out into salt water. 


AUTO STAGE HAS SMOKING 
AND BAGGAGE ROOMS 
An auto stage which holds 22 per- 


sons, and has a 3-ft. compartment for 
baggage in rear of the driver's seat, 


Auto Stage with Baggage and Smoking Compartments, Used in California 


runs between Sacramento and Folsom, 
20 miles from Sacramento. The en- 
trance is through the rear end. The 
forward half of the seating division is 
for women while the back is the smok- 
ing compartment. The car is electric- 
ally lighted, and is operated by a 6-cyl. 
engine. 


CA novel Deperdussin hydro-aero- 
plane is being constructed in England, 
the feature of which is said to be that 
there are to be no external wires. 


GROWING PLANTS INDOORS 
BY ELECTRICITY 


A small electrical device, by which 
plants of all kinds can be fully grown 
indoors in about one-half the time re- 
quired to raise them in the natural 
way, has recently been perfected 
and put in operation. The appa- 
ratus, which costs but a trifling 
sum to build and operate in any 
room having electric lights, con- 
sists of two small coils of wire con- 
nected. to the lighting circuit and 
also to another coil of 
larger wire surround- 
ing a wooden frame. 
Within this frame 
are mounted several 
shelves upon which 
are placed boxes con- 
taining the seeds and 
plants to be forced. 
When the current is turned on the 
space within the wooden frame is vio- 
lently agitated by electric discharges 
of high frequency. This action causes 
the seeds and plants to grow with 
great rapidity. and, in many instances, 
to reach a size not attainable under 
natural conditions, The treatments 
are given several times a day, each 
period being about one-half hour in 
length, and the compactness of the 
entire apparatus makes it possible to 
grow many plants in a small space. 


il 


LOOKING DOWN ON THE FIRE-CONTROL SQUAD 


| 
| 


z An unusually interesting view of the basket mast of one of our powerful battleships, with the 

“4 Stars and Stripes flying, and several men in the top, is here shown. This type of mast is designed 

to stand up against persistent attack, as in battle the men in the top perform highly important work 
in range finding and fire control. 
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Instead of Usual Planes, This Aviette has Planes Curved to Form a Tunnel, within Which the Rider Sits 


Aviettes, machines for attempting 
manflight by man-power alone, are 
rapidly evolving from ordinary bicy- 
cles with wings attached to machines 
designed on aeroplane and not on bicy- 
cle principles. The successful aviette 
is still to be built, although a forward 
step in the solution of the problem was 


Aviette with Jointed Wings, the Wings being 
Lowered to a Flying Angle When Sufficient Speed 
has been Attained by Ordinary Bicycle Propulsion 
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shown at a recent competition in 
France, when one competitor succeeded 
in gliding over two wires about 4 in. 
high, set 39 in. apart. To demonstrate 
that the successful glide was not due 
to prevailing wind, the competitor had 
to make another glide over the obsta- 
cles in the opposite direction. 

Most of the contestants used the 
bicycle method of pedaling, the power 
being transmitted to a propeller by a 
chain; some had the chain drive ap- 
plied both to a propeller and to the 
rear wheel of the cycle frame, so as to 
obtain speed forward either on the 
ground or in flight, but most of them 
depended entirely on getting up a 
speed by the bicycle method and then 
trying to glide. The accompanying il- 
lustrations are of machines which com- 
peted in the recent French contest. 


CAn improvement has been made in 
the registering fare boxes used to a 
considerable extent on pay-as-you-en- 
ter cars that makes them available for 
the deposit of tickets as well as coins. 
The tickets enter a separate slot, fall 
on a ticket-examination plate, and pass 
through a canceling mechanism into 
a locked compartment. 


| AVIETTES GROWING UP FROM BICYCLE MODELS e 
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Power to the Propeller and to the Rear Wheel, Either of Which can be Cut Out 


Aviette with Aeroplane Lines, with Power Transmitted 
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Power Transmitted Only to a Propeller 
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WINTER GALES AND THE NEW 
SKYSCRAPERS 


By J. E. MURPHY 
Assoc. Mem., A. S.C. E. 


¥ OW serious a feature wind bracing may be in the design of a skyscraper 
is indicated in the plans for the office section of the new Grand Central 
station in New York City. The cornice of this building will be 450 ft. above 
street level, and the wind pressure allowed for on each of the long side walls 
is 900 tons. 

While the study of wind stresses and the design of proper bracing are 
complex matters requiring the use of higher mathematics, the principles of 
the problem are easily understood. In calculating wind stresses the building 
is considered as a vertical cantilever. Anyone who has used a spring board in 
diving is familiar with cantilever action. Take the spring board, set one end 
firmly in the ground, and there is a vertical cantilever. 

The action and effect of the wind on a skyscraper is 
best illustrated by comparison with that on a box model, 
built of flexible material and set on end. Such a model, if 
exposed to a strong wind, would immediately tip over. 
This illustrates the first element in wind bracing—the 
necessity for anchoring the building against overturning. 
In buildings of large ground area the weight of the struc- 
ture is usually great enough to provide all the anchorage 
needed. But in very high buildings of small ground area 
special anchorage is an absolute necessity. In the tower 
of the Singer building in New York City the columns are 
anchored by heavy steel bars that extend downward 44 

ft. into the concrete piers. 


Bracing in the 
Form ot Letter 
X” at Corners 
of Building 
is a Common 
Method of 
Providing for 
ind Pressure 


The 42-story Smith 
building, now being built in Seattle, will be 
anchored to the concrete piers by hundreds 
of steel rods, each 5 in. in diameter, and extend- 
ing to the bottom of the concrete 70 ft. below 
street level. When completed, this building will 
be like a hollow iron post driven one-fifth of its 
length into the ground. 

The next feature to be considered is the dis- 
tortion of the building. The model, under the 
pressure of a strong wind, would be bent to 
some such position as that shown in one of the 
illustrations. This, in the case of a building, 
would mean immediate collapse. The direct 
and natural way to brace this model against 
such bending is by means of horizontal beams 
(corresponding to the floors in a building), and 
a system of X-braces. Such a system of brac- 
ing, if it did not interfere with the proper placing 
of window openings, would evidently be the 
most economical and effective means of. brac- 
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ing a skyscraper against wind pressure. 
Systems of bracing that are of different An\ An Anchored Stee! Build- 
form but accomplish the same purpose, are ERM, ine Not Braced in Some 

eee Such Manner as in the 
generally used. Aww Diagram to the Right 

With the model anchored against over- /MBWWA might be Bent Over 

turning and braced against bending, there is /MBWWRA >” * Bich Gale 

still another danger to be considered. The 

; entire structure may slide horizontally on 

j its foundation. In technical language this is 

known as shear. Shear must be provided 

for, not alone in the foundation anchorage, but 
in every detail of the building. 

Every pound of pressure acting against the 
building is transmitted through the steel frame 
to the foundation, where the stress must be neu- 
tralized. Uplift of the windward wall is guarded 
against by means of anchorage, as explained above. q + 
But under such conditions the entire weight of the \~ \~ 
building may be concentrated on one set of founda- 
tions under the leeward wall. For this reason foun- 
dations are invariably heavier than would be nec- 
essary if the effect of wind did not need to be 
considered. 

The pressure per square foot for different velocities 
of wind is computed by means of a mathematical for- 

-mula derived from a long series of experiments. At a 
velocity of 100 miles per hour (a hurricane wind) the 
pressure, according to this formula, is 30 Ib. per square 
foot, and buildings are almost universally designed to 
resist this pressure. 

Owing to the numerous window openings required in a 
modern office building other forms of bracing than the 
simple X-bracing, shown in the diagram, must ordinarily 

* be employed. In the majority of cases deep floor girders, 
: connected to the columns by means of plates, are sufficient. 
If heavier bracing is required, knee braces may be used, 
especially in the lower floors, through which the accumu- 
lated stress from the upper floors must be transmitted, Ver- 
tical X-frames are often used in panels where the arrange- 
ment of windows will permit, as in the corner panels of the 
Singer tower. A form of bracing of the strongest kind, that 
does not interfere with the placing of windows, is the steel 
portal construction, or braces that have an arch shape, em- 
ployed in the tower of the Woolworth building. This form 
is used not only in the exterior walls, but in the permanent 
walls of the interior as well, and leads logically to arch treat- 
ment in the corridors and entrances to office suites, 

In the new Grand Central station in New York City novel 
methods are to be employed for distributing wind stresses 
on the office towers which will eventually be erected above 
the main building. This building is planned as a hollow 
rectangle. The inclosed space will be used as a train shed, 
and will be roofed at an elevation of 150 ft. above street 
level. Above the roof the space will serve as a light court 
for the office section. Columns, grouped in towers for the 


5 How Cross Bracing is Required 
= in Skyscraper Construction. 
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purpose of leaving the lower space as 
free as possible from obstructions, will 
support the upper or office portion of 
the building. Above this an ordinary 
system of column and beam construc- 
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Above the New / x 
h Grand Central 
Terminal Building 
in New York will 
Eventually be 
th Erected Towers of 
yonh 24 Stories for Offices, 
ith Any Face of Which 
p72 may be Subjected to 


1,350 Tons of Wind 


300 FT. OF HEIGHT EXPOSED TO WIND 


at Pressure. Knee 
on Bracing is Mainly 
a to be Used to Meet 
the Horizontal 
Pressure and Send 
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tion is used, the two interior rows of 
columns being carried on girders sup- 
ported by the towers. A section of this 
structure looks like a building set on 
stilts, and it is apparent that the danger 
point is at the junction of the two sys- 
tems of construction. To guard against 
weakness at this point, the tops of the 
towers are tied together and braced 
by heavy steel trusses. “Wind girders” 
extend from tower to tower in every 
direction and serve to distribute the 
stress evenly among all the 
towers of each wing. In addition to 
this, the roof trusses of the train shed 
are so designed as to transmit the pres- 
sure on one wing across the light court 
to the opposite wing. The entire 
building is made to act as a unit in 
resisting wind pressure. 


SMALL-APARTMENT RENTER 
NOT POPULAR 


Although large rentals are some- 
times paid for two and three-room 
suites in select locations in New York 
and Chicago, builders are disinclined 
to construct this type of apartment 
house because the tenants found in 
smaller suites usually possess but few 
household goods and are constantly 
moving from place to place. For this 
reason the present demand for apart- 
ments containing six rooms, and up- 
ward, is a source of satisfaction to the 
owners who have had to contend with 
the floating population of small-flat 
dwellers, or “American Bedouins.” 
The demand for larger apartments is 
probably due to the fact that business 
generally is on a much sounder foot- 
ing now than for several years past, 
consequently tenants are able to pay 
higher rentals and live in more com- 
modious homes. 


CHECKS AND BANK NOTES 
THAT SPEAK 


Making checks or bank notes that 
are capable of speaking is one of the 
latest precautions against forgery that 
has been invented. The note is given 
the power of utterance by applying to 
its edge a “pictorial” record of perfor- 
ations representing some prearranged 
phrase. When the prepared note is 
placed in a phonograph the phrase is 
reproduced in the presence of the per- 
son who has questioned the genuine- 
ness of the note. 


‘“THREE-HORSEPOWER CEN- 
TRAL ELECTRIC STATION 


Although Sacramento, Neb., has at 
present a population of only a dozen 
inhabitants it is progressive enough to 
maintain a central electric station, 
which, no doubt, is the smallest in 
the United States. The plant is oper- 
ated by a 3-hp. coal-oil engine. The 
total connected load consists of 30 
metal-filament lamps. 
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Moving a railroad station on a flat car in Kansas, as part of the moving of the town itself. 
original location of the town of Cold Springs proved to be inconvenient after the development of indus- 
tries at South Cold Springs and a removal was found advisable. 


The 


ST. LAWRENCE RIVER TO BE 
KEPT OPEN 


An attempt to keep the St. Lawrence 
River in Canada open during the winter 
for the passage of vessels between St. 
John and Quebec will be made by the 
Canadian government. The marine 
department has ordered one of the 
St. Lawrence ice breakers to make 
monthly tests during the cold weather 
and endeavor to maintain an open 
channel for traffic plying from one port 
to another by way of Anticosti and 
Seven Islands, 


NOVEL COLLAPSIBLE BODY 
FOR AUTOMOBILES 


Attention has been drawn to several 
makes of automobiles of the two-in- 
one type, but these have been of the 
detachable-body species, while this 
automobile has a convertible collap- 
sible body. With the exception of two 
small hinged pillars, nothing whatever 
is detachable on this car, the change 
from a five-seated touring car to a 
gentleman’s roadster being accom- 
plished by folding down the back por- 
tion of the body, which is composed of 
three hinged panels, the rear panel fold- 
ing down underneath the two side 


panels. A folding grid prevents the 
panels from being scratched or other- 
wise damaged when the car is used 
as a roadster and luggage is being 
carried, 


one Rear Part of Five-Seated Touring Car toe 
onvert into a Gentleman's Roadster 


Courtesy The Oar 
Roadster Formed by Collapsing Rear Part of Car 
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AN ELECTRIC-WIRE FATALITY 


One of a number of men working 
on an electric line at Los Angeles came 
in contact with a high-voltage wire on 
one of the poles and was almost in- 
stantly killed. The illustration is a 
reproduction of a photograph taken 
while his companions 
were lowering him to 


shouted that the fire was not a serious 
one. This information was quickly 
passed around, but the unusual sight 
of the fire engines and soldiers outside 
of the bank, and the firemen rushing 
through its doors, kept the crowd from 
dispersing. The officer in command of 
the soldiers strode anxiously up and 
down the street as the 


the ground for resus- 
citation treatment. 


FIRE AT THE 
BANK OF 
ENGLAND 


An alarm of fire at 
the Bank of England 
recently sent a thrill 
through every fire sta- 
tion in the city’ of 
London. A few min- 
utes after the alarm 
was received, which 
was about 10 o'clock 
in the evening, three 
fire engines and four 
salvage wagons were 
in Threadneedle 
street. As the firemen 
leaped from their 
seats and rushed 
through the open 
doors of the bank, the 
soldiers, who are on 
duty at the bank 
every night, marched 
out with fixed bay- 
onets and formed a 
line on each side of 
the street in front of 
the building. 

Although the vicin- 
ity of the bank was 
practically deserted at this time of the 
night, omnibus passengers and pedes- 
trians from every direction hurried to 
the scene when they heard that the 
famous bank was on fire. In a few 
moments an excited crowd had col- 
lected, but the soldiers and the police 
kept the mob at a safe distance from 
the doors of the bank. Soon a fireman 
came rushing out of the building and 


Death by Contact with a High-Voltage 
Wire 


excitement continued. 
In 20 minutes, how- 
ever, the fire had been 
put out, but the crowd 
did not begin to leave 
the scene until mid- 
night. The fire, 
which had _ burned 
part of the floor of 
the clerks’ room, was 
probably caused by 
the overheating of a 
steam radiator, and 
was extinguished by 
the bank’s own fire 
apparatus, 

The Bank of Eng- 
land has been under 
military protection 
. every night since the 
Gordon riots of 1780, 
when metal inkstands 
were melted into bul- 
lets and used in de- 
fense of the bank. 


AUSTRALIA HAS 
TALKING SIGN 
IN LONDON 


On the building of 
the Australian Com- 
monwealth Lon- 
don is an electric-light 
“talking” sign, by 
means of which Aus- 
tralia gives to London each night a 
message which she feels the mother 
country should see. The daily mes- 
sages so displayed can be read at a 
considerable distance. 


of New York's largest boarding 
stables has been converted into a 
garage accommodating more than 300 
automobiles. 
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BALTIMORE 


An enormous gas holder has just 
been completed and put into commis- 
sion in Baltimore. The holder is over 
222 ft. high and about 
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ENORMOUS GAS HOLDER FOR 


“KNOCKDOWN” CONCRETE 
BUNGALOW 
This little concrete bungalow, in- 


vented by a concrete contractor of El 
Paso, Texas, and used by him as a 


224 ft. in diameter at 
its base, and the water 
tank in which the 
holder floats has a 
capacity of 10,500,000 
gal, of water, or enough 
to form a fair-sized 
lake upon which two 
rowboats are kept con- 
stantly. The distance 
around the base of the 
structure is about one- 
sixth of a mile. Over 
6,000,000 Ib. of steel 
were required to build 
the structure, which 
has seven stairways 


and two steel ladders 
leading from its base 
to its top. The holder has a capacity 
exceeding the combined capacity of 
all other gas holders in Baltimore and 
was designed to withstand the pressure 
of a wind blowing with a velocity of 
100 miles an hour. The foundation 
was laid last May and the structure 
was completed six months later, 


A Concrete Bungalow That may be Purchased “Knocked 
Down" and Set Up in Any Part of the Country 


residence, is of the “knockdown” 
variety. Each concrete slab of the 
house is tongued and grooved so that 
they may be easily put together, each 
piece, of course, being numbered. The 
bathtub, toilet, sinks, flower pots, and 
the like, are concrete. There is not a 
stick of wood in the entire structure. 


HARNESSING THE MISSISSIPPI FOR HYDRO- 


ELECTRIC POWER 


Much has been written about the 
harnessing of the Mississippi at Keo- 


- kuk for the hydroelectric generation of 


200,000 hp., but it has been difficult 
to impress the fact upon people that 
some of the things done in this under- 
taking are bigger than the same kind 
of things at Panama. Yet, the dam 
that now harnesses the Mississippi is 
the biggest of its kind in the world, 
the power house is the largest ever 
built, and the lock which the govern- 
ment required the engineers to build 
around the dam is bigger than those 
of the Panama canal, and the drydock 
alongside is large enough to accommo- 


date practically all the steamboats 
that were navigating the upper Missis- 
sippi last fall. 

The Gatun lock at Panama is con- 
sidered an exceptionally big engineer- 
ing achievement of its kind, yet the 
Keokuk lock is just as wide (110 ft.) 
and has a lift of 40 ft., whereas the lift 
at Panama is 28 ft. 4 in. The steel 
gates at the lower end of the lock 
weigh 1,000,000 Ib. each, and are so 
thick that two wagons could pass éach 
other on the top edge. Some special 
means were necessary to keep these 
gates from sagging, so they contain 
air-tight buoyancy chambers about 12 
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Upper Left-Hand View—Looking North through the Big Lock as It Appeared Last November. Lower Left- 
the Million-Pound Gates for the Lower End of the Lock. This Gate Contains Airtight Chambers, to Prevent 
Lower Right-Hand View—The Rush-of Water through This Uncompleted Section of Cofferdam 
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Rush of Water through Channel 
between the Cofferdams 


Hand View—Setting the Lower Foundation Ring in One of the Power Units. Upper Right-Hand View—One of 
Sagging under the Great Weight. The Water Pressure against These Gates, When Closed, is 6,500,000 Lb. 
Gave the Crew of Lumberjacks Considerable Trouble before the Channel could be Finally Closed 
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ft. high and 32 ft. long, which tend to 
float them. The heel of each gate is 
a hollow hemisphere of nickel steel 
resting over a hemisphere of bronze. 

Many problems were met and over- 
come, some in novel ways, in this vast 
construction task. The building of a 
cofferdam was one of these. Just 
before the ice formed last winter a 
crew of hardy, experienced lumber- 
jacks came from the northern forests 
to put the last bit of harness on the 
Mississippi. These men, chosen for 
their skill in handling heavy timber in 
swift water, were detailed to work on 
the last section of the cofferdam which 
was to protect the dam forms until all 
the concrete was in place and the whole 
structure solidly united. The dam had 
been completed from the Illinois shore 
to within 100 ft. of the power house, 
on the Iowa side, and the water was 
several feet higher above the dam than 
below. It rushed through the 100-ft. 
gap with a force that snapped big 
timbers in two or jerked them out of 
the control of the crews. In spite of 
previous experience, many of the lum- 


CATCHING GRASSHOPPERS 
WITH SUCTION WAGON 
Although this queer-looking con- 


trivance has a gasoline engine, two 
4-bladed wooden propellers, and two 


An Effective Machine for Ridding Vineyards of 
Grasshoppers 


berjacks were subjected to chilly baths 
before the placing of the crib sections 
was successfully ended. 

One of the big mechanical things 
accomplished is the installation of the 
hydraulic plant in such a manner that 
an efficiency of 86 per cent is attained, 
which is nearly 20 per cent more than 
the indicated rating. In a power house 
built of concrete, a third of a mile long, 
half as wide as a city block, and having 
a height, from the lowest chamber to 
the top, said to be as great as that of 
a 20-story office building, are set 30 
power units, consisting of turbine and 
generator, on the same vertical shaft 
with four auxiliaries. Four intakes, 
converging into a scroll chamber 39 
ft. in diameter, with a spiral floor, lead 
to each turbine, the walls and floor of 
each scroll chamber being so shaped 
that the water strikes every point of 
the circumference of the turbine with 
equal velocity and force. The water 
is thus given a rotary motion before it 
even hits the wheel, and this is held to 
be largely responsible for the high 
efficiency. 


broad canvas wings, it is not an aero- 
plane. It is a pneumatic grasshopper 
catcher, and an exceptionally efficient 
one at that, designed for use in a Cali- 
fornia vineyard. The box, mounted on 
wheels, has a large circular opening on 
each side, covered with coarse screen 
having a mesh through which grass- 
hoppers can pass, but small enough to 
exclude leaves and other debris. It is 
in this opening, just back of the 
screens, that the propellers or fans are 
mounted. The vehicle is driven be- 
tween the rows of grapevines, the can- 
vas wings being extended so as to 
brush against the vines. The grass- 
hoppers, being thus disturbed, fly up 
under the canvas, and the suction cre- 
ated by the propellers draws them into 
the box. 


CA large railroad company in the 
south is equipping all the hand cars 
upon its system with gasoline motors. 
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MINE TELEPHONE OPERATED 
BY THROAT VIBRATIONS 


A new type of mine telephone, by 
means of which a conversation is trans- 
mitted from the outside of the throat 
instead of from the 
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BRITISH DIRIGIBLE WITH TOR- 
PEDO-SHAPED CAR 

A vew British army dirigible, called 

the “Baby” because of its small size 

compared with other dirigibles, has a 


mouth, is being tested 
by the United States 
Bureau of Mines. The 
device appears to have 
solved the problem of 
establishing means of 
communication be- 
tween the men on the 
outside of a mine and 
the rescuer when he is 
wearing the recently 
adopted mouth-breath- 
ing apparatus, which 
does not give the oper- 
ator any freedom of 
the lips, and which it 
is claimed will soon 
displace the oxygen 


helmet now used in 
rescuing imprisoned 
miners. The transmit- 
ter of the newly devised telephone is 
so constructed that it can be placed in 
direct contact with the throat and oper- 
ated by the vibrations of the vocal 
cords. The two receivers of the tele- 
phone are held in position against the 
ears by means of a strap, and to over- 
come the difficulty of clearly trans- 
mitting certain consonants, such as 
“m” and “p” when pronounced with 
the lips, a special code of numbered 
words will be used. The new type of 
mine telephone also possesses another 
distinct advantage over the oxygen- 
helmet telephone, in that it can be re- 
moved from the throat of the bearer 
and used by another member of the 
rescuing crew in the mine in case the 
former is disabled while moving about 
the interior passageways. In this man- 
ner the outside reserve corps can be 
notified if an accident occurs to the 
man who went into the mine with the 
telephone. 


@Germany is planning an aerial war 
fleet composed of 20 Zeppelin airships. 


Small Dirigible with Streamline Car and Adjustable Four-Bladed Propellers 


car rather original in construction, and 
two four-bladed propellers so mounted 
that they may be set at an angle which 
will give them a lifting power to aid in 
causing the airship to ascend rapidly. 

The car, which is of streamline 
shape, has separate compartments, or 
cockpits, for the pilot and his mechan- 
ician. The dirigible is driven by a 
35-hp, engine, 


PERAMBULATING SIGNS ARE 
TRAFFIC-REGULATED 


The number of sandwich men or 
‘perambulating signs” in Lyon, France, 
is so large that traffic has often been 
impeded by them, particularly on 
windy days, and as a result, special 
traffic regulations have been issued. 
The most drastic feature of these reg- 
ulations is the prohibiting of perambu- 
lating signs in the business district on 
days when there is a high wind. The 
“signs” may walk on other days, pro- 
vided that they are not more than 414 
ft. high and 5 ft. wide. 
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BUSINESSLIKE COSTUME FOR 
FEMININE CLIMBERS 
Alpine climbing is sufficiently in- 
dulged in by women in Europe to war- 
rant the keeping on hand of a stock 


A “Free and Easy” Costume for Feminine 
Alpine Climbers 
of climbing costumes in the fashion- 
able stores of such cities as Berlin, 
Paris, London and Vienna. An ex- 
ceedingly smart model is here shown. 


AN AERONAUT EXPLODES HIS 
BALLOON WITH DYNAMITE 


An unusual balloon-ascension feat 
was carried through successfully in 
New York recently by Rodman Law. 
He made an ascent to a height of 
about 500 ft. above the Hudson River 
in a balloon filled with superheated 
naphtha gas, then blew the balloon up 


with dynamite, and dropped with his 
parachute into the water, where he 
was picked up by a tugboat. 

The aeronaut was clothed entirely 
in knit woolen garments, because wool 
will not catch fire easily. Under his 
woolen hood was a football-player’s 
helmet, and a thin woolen veil pro- 
tected his eyes. He sat on a crossbar 
beneath the balloon, and exploded the 
dynamite by pulling a trigger string. 
The explosion was followed by a cloud 
of flame, which gave place to a dense 
black smoke, and from the debris the 
aeronaut was seen descending under 
the parachute. 


RAILROAD FURNISHES STUMP 
PULLERS TO FARMERS 


In order to increase the acreage of 
agricultural land adjacent to its tracks, 
the Duluth, South Shore and Atlantic 
Railway, which operates through 
extensive areas of land from which 
timber has been removed, is loaning 
stump pullers to the farmers. The 
machines are loaned for the very nomi- 
nal rental of $1 per acre cleared, on 
condition that the farmers taking ad- 
vantage of the loan, work together, 
turn about, on each other’s land as 
rapidly as possible. A penalty is im- 
posed for all days on which the stump 
pullers are idle for other reasons than 
adverse weather. 


A PAINT THAT SIGNALS 
EXCESSIVE HEAT 


A paint that is a bright red in color 
at ordinary temperatures, turns black 
when the temperature rises to 120 deg. 
F., or thereabout, and then resumes 
its red color when cool again, has been 
recently introduced. This paint is 
especially suitable, for instance, as a 
coating for bearings, as it will show 
that a bearing is commencing to heat 
before there is danger of damage re- 
sulting. The color changes are said to 
be unmistakable, the paint is unaffected 
by lubricating oils, and is also free from 
alkalis or acids. 
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A roundhouse that is really round is here shown. It is the monster stable for the big freight 
locomotives of the Northwestern Railroad in the Proviso yards, just outside of Chicago. It will house 
58 locomotives. Warm air is circulated through this roundhouse by means of underground ducts which 
discharge air into the locomotive pits. 


ELECTRIC DRILL HELD IN 
PLACE BY MAGNET 


A remarkably simple and ingenious 
method of holding an electric drill in 
place against the structural steel be- 
ing bored, is shown in the illustration. 
This electric drill is provided with a 
ring-shaped soft-iron base plate, which 
is magnetized by the same current 
that drives the drill, and holds the 
tool firmly in place against the piece 
to be bored, no matter in which posi- 
tion the drill is applied. The mag- 
netic strength of the base is well dem- 
onstrated by the fact that it clings 
solidly in position with two men 
standing on the drill. 


Demonstrating the Clinging 
Strength of an Electric 
Drill Held in Position 
by a Magnetized 
Base Plate 


two-cent postage stamp form- 
ing one of the special series of four 
stamps to be issued in connection with 
the Panama-Pacific exposition, has a 
design showing a merchant steamer 
emerging from one of the Gatun locks, 
and a warship in the other. 


| 
| 
| 
| 
» 
j 
— 


172 POPULAR MECHANICS 


MOLDING LEAD INTO WORKS 
OF ART 
Art leadwork is being designed and 


worked out by the leadworking class 
of a trade school. The original designs 


SIMPLE WAY TO TEST 
IMPORTED TEAS 


A remarkably simple method of test- 
ing the purity of imported teas has 
been adopted by the government and 
may be used with 


equal success by any- 
body. The testing is 
done with the aid of an 
ordinary table knife 
and a sheet of white 
paper, upon which a 
small quantity of the 
tea to be tested is 
placed. The tea is then 
rubbed in with the 
knife. When the leaves 
have been reduced to 
a powder the paper is 
dusted clean with a 
brush made of common 
bristles and its surface 
examined with the 
naked eye or a micro- 
scope. If the tea is 


Panel of Art Leadwork 


are modeled in clay; from these are 
made plaster models, upon which a 
coating of lead is placed to make the 
finished article. There appears to be 
a growing desire on the part of plumb- 
ers to know more of this interesting 
art, for the acquiring of which but 
very few chances exist in the ordinary 
practice of plumbing. 


TERRIFIC SPEED MADE 
BY AUTOMOBILE 


The astonishing speed of almost two 
miles per minute was recently made by 
an automobile during a race in Eng- 
land. The car, which was equipped 
with a 25-hp. engine, attained a speed 
of more than 113 miles per hour during 
the first half mile, and covered a mile 
at the rate of about 111 miles an hour. 
The chassis of the car was practically 
of stock construction, except that the 
engine had lighter pistons and con- 
necting rods. 


artificially colored, lit- 
tle spots or streaks of 
vivid Prussian blue 
will appear in the fiber of the paper. 
These stains are so distinct in their 
coloring that they cannot possibly be 
confused with any other stain that may 
be in the paper. 


STEPLESS STORAGE-BATTERY 
CARS FOR NEW YORK 


To improve the service efficiency 
on crosstown lines and reduce the cost 
of operation, the New York Railways 
Company has had built an experi- 
mental storage-battery car of the new 
stepless type. The stepless feature of 
the car, the floor of which is only 1014 


A Stepless Storage-Battery Car Designed for Cross- 
town Service in New York 
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Courtesy Boston Transcript 


The Beautiful “ Bookless” Library of “Castlegould,” Howard Gould’s Wonderful Country House on Long Island 


in. above the track at the central doors, 
is obtained by gradually sloping the 
floor downward from the ends to the 
center. The lower level of the car 
necessitates the projecting of the 
wheels through the floor, and the ob- 
jection to such an arrangement is over- 
come by placing a seat directly over 
the opening. The center stringers of 
the car just clear the axles. Due to 
the fact that this form of construction 
is impossible with a separate truck for 
the wheels, the underframe is ingeni- 
ously designed to serve as a_ truck 
frame as well. 


THE “BOOKLESS” LIBRARY OF 
“CASTLEGOULD” 


“Castlegould,” the country home of 
Howard Gould at Sands Point, Long 
Island, which started out about eight 
years ago to be a copy of Kilkenny 
Castle, Ireland, has ended by being an 
exceptionally livable “country house” 
instead, with just a “suspicion” of an 
old Irish castle remaining. One of the 
most interesting rooms is the library, 


which many writers mention as “book- 
less.” The bookshelves, which are few, 
are concealed in an alcove, which may 
be shut off as a cosy study. 


SPONGE FARMING IN THE 
OCEAN 


The cultivation of sponges upon the 
bottom of the ocean is accomplished 
by means of cement triangles or disks, 
to which the “seed” sponges are at- 
tached with a piece of lead-coated cop- 


Seed Sponge on 
Planting in 


Cement Disk for 
the Ocean 
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per wire, as shown in the illustration. 
After the seed sponges, which are 
obtained by cutting one large sponge 
into several pieces, have been fastened 
to the cement disks, these are let down 
with a strand of wire, or dropped down 
if the water is shallow, to rest on the 
bottom. Here they are permitted to 
remain for.a year or two, until satis- 
factory growth has been attained, when 
they are hooked up from the bottom 
by men in a boat. If the water hap- 
pens to be very deep, a number of 
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divers are employed for putting new 
cuttings on the disks as they take the 
full-grown sponges off. It is claimed 
that cultivated sponges have at least 
one important advantage over those 
taken from their natural growing 
places, in that the former can be re- 
moved from the cement disks or tri- 
angles without damaging the texture 
and wearing qualities of the sponges— 
a result that it is impossible to obtain 
when they are detached from their 
rocky or coral foundations. 


LARGE CHINESE “JUNK” FOR 
PANAMA EXPOSITION 

A 225-ton Chinese “junk” is sailing 

from Woosing, near Shanghai, to San 

Francisco for the Panama-Pacific ex- 


USING ELECTRICITY IN EXCA- 
VATION 

Electricity is destined to play a most 

important part in excavating operations 

according to the rapidity with which 

this form of motive 


power is being applied 
to various uses in this 
field since the problem 
of adapting the electric 
drive to excavating 
machinery has _ been 
solved. The use of 
electrically driven 
machinery will doubt- 
less supersede steam to 
a very large extent, as 
all the troubles expe- 
rienced in operating an 
engine and boiler will 
have been eliminated, 
besides which a con- 
siderable saving in 
operating expenses will 
be effected, as the elec- 
trically driven machine 
does not require the at- 
tention of either a fire- 
man or pumpman. As 


Ocean for the Panama Exposition 


position. This craft is a masterpiece 
of Chinese shipbuilding. The beauty 
of its decoration is clearly shown in 
the illustration. From bow to stern 
the costliest wood is used, and the in- 
lay and carving are exceptionally beau- 
tiful, 


A Masterpiece in Chinese Shipbuilding That is Sailing across the Pacific 


the type of electric 
motor used for this 
class of service is built 
to withstand heavy overloads for short 
periods of time, which is a character- 
istic that is absolutely necessary. in 
operating excavating machinery, it is 
not improbable that the electric drive 
will, under test, accomplish more work 
than the steam engine in a given time. 
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OILING LOCOMOTIVE WHEEL 
FLANGES WITH SPRAY 


Excessive flange wear on the wheels 
of the electric locomotives used to 
draw trains through the tunnel under 
the St. Clair River 
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AUTOMOBILE FITTED TO 
CARRY BICYCLE 
A Scotchman who lives in a hilly 


portion of his country is so enthusi- 
astic for bicycling that he has espe- 


from Port Huron, 
Mich., to Sarnia, Can- 
ada, has been overcome 
by an ingenious spray 
system of oiling. Pre- 
viously, when these 
locomotives, which are 
required to handle 
1,000-ton trains on the 
two-per-cent grade, 
were on the down 
grade, the application 
of the brakes made the 
tires so hot that grease 


could not be_ used. 
Now, all that is neces- 
sary when the flanges require lubricat- 
ing is to press an electric button in the 
cab, and the tire is sprayed with oil 
and air, which both lubricates and 
cleans the flanges of dirt. 


BALANCED-BEAM BRIDGES 
OVER ENGLISH CANAL 


On a beautiful and not too fre- 
quented automobile road between 
Stony Stratford and Towcester, Eng- 
land, which skirts a canal for three or 
four miles, may be seen a number of 
curious drawbridges spanning the 


Showing Position of Wheel in the Case 


cially fitted his automobile for the 
transportation of the bicycle, and 
makes trips of a hundred miles or 
more in it to find stretches of country 
where wheeling is possible. The run- 
ning board on one side of the automo- 
bile carries a canvas case shaped so as 
to just take the wheel and hold it 
securely. 


A TREE THAT OWNS ITSELF 


A giant oak tree in Athens, Ga., 
holds the unique distinction of owning 
itself. About 20 years ago, Col. W. H. 
Jackson had a deed 


made out which read 
as follows: “For and 
in consideration of the 
great love I bear this 
tree, and the great de- 
sire I have for its pro- 
tection for all time, I 
convey entire posses- 
sion of itself and all 
land within eight feet 
of the tree on all sides 
to it.” 


Balanced-Beam Drawbridge Which may be Lifted by Hand 


canal at intervals. These drawbridges 
are all of the balanced-beam type, 


The tree, and the 
eight feet of ground on 
all sides of it, is inclosed with a 
heavy iron chain. 
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AUTOMATIC FIRE-SPRINKLER 
DEMONSTRATION 
Among the features of a_ recent 
water-conservation exhibit, held in the 
courtyard of the Philadelphia City 
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CHAMELEON EFFECTS FOR 
COMING DRESSES 


That an august body of scientists 
such as was gathered at the recent 
International Congress of Applied 
Chemistry should con- 
cern itself with future 


Lal 


s = fashions for women’s 
' | dress may seem pecu- 

a 3 liar, but one of the 
most celebrated lectur- 

ers, Giacomo Ciami- 
cian, made predictions 
as to future fashions 
in regard to the colors 
used for wearing ap- 
parel. Women of the 
future, he said, will no 
longer be contented 
with a dress which re- 
mains constantly of 
one color, but will 
demand colors that 


A Demonstration of the Automatic Fire-Extinguishing Sprinkler 


Hall, was a demonstration of the 
operation of the automatic-sprinkler 
method of fire protection. Within a 
railing was erected a house of wired 
glass with steel framework, with an 
automatic sprinkler placed in its top 
and connected with the city water sup- 
ply. In making the demonstration, a 
conical structure covered with asbes- 
tos fiber was saturated and lighted. 
Within 15 or 20 seconds the heat fused 
the sprinkler head and a drenching 
downpour put out the fire. 

The reason given for demonstrating 
such an apparatus as part of a water- 
conservation exhibition is that it puts 
a fire out while it is small, thus saving 
the immense amount of water used by 
the fire department. 


(Sewer cleaners in Indianapolis found 
$26 in coins, and considerable jewelry, 
including two diamond rings, in an ac- 
cumulation of rubbish held by an ob- 
struction in the main sewer. It is be- 
lieved these things found their way 
into the sewer in snow cleaned from 
the streets. 


change in harmony 
with their surround- 
ings. Thus the color 
of the apparel may be changed with- 
out changing the dress. Passing from 
darkness to light the color would 
brighten up, thus conforming auto- 
matically to the environment—the last 
word in fashion for the future. 

This prediction will come true as 
soon as chemists learn to understand 
better what are called “phototropic 
colors,” or colors that change with the 
intensity of the light upon them. In 
men’s wear this might mean that the 
light-colored suit of the bright sum- 
mer day could be transformed into a 
dark suit at night. 


THE MANHOOD DANCE OF THE 
AMAXOSA TRIBES 


The greatest religious ceremony of 
the Amaxosa tribes, who inhabit one 
of the districts of Cape Colony, South 
Africa, is the “Araimasion,” in which 
yovths are admitted to the rights of 
manhood. The ceremony continues 
over a period of three or four months, 
the youths living in an isolated place 
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Courtesy The Graphic, London 


Youths of an Amaxosa Tribe Costumed forthe Dance Which Lands Them into Manhood 
during this time. During the cere- 


mony, of which the manhood dance is 
the chief feature, they hide their faces 


in a bundle of thatch, cover their 
bodies with clay, and wear skirts of 
plaited grass. 


GUN CAISSON CONVERTED 
INTO TOWER 


That the gun caisson can be con- 
verted into an excellent observation 
tower at a moment’s notice has been 
demonstrated in the recent army ma- 
neuvers of the French army. All that 
is necessary is to tip the caisson until 
its long shaft points skyward. The 
shaft is fitted with a light ladder and 
an observation platform. 


BEAVER ENGINEERING IN 
NEW YORK CITY 


The beavers of Bronx 
Park, New York City, 
recently completed a feat 
of engineering that made 
necessary the emptying 
of their pond in order to 
discover why its water 
was overflowing 
the banks. When 
the pond was 
built, a 12-in. pipe 
was laid in the 
bed of the stream 


to carry off the surplus water, But the 
beavers were not pleased with the ar- 
rangement, according to events that 


transpired later. For some time 
past the pond had been “leak- 
ing,” but a close inspection of 
the breastwork of the dam failed 
to reveal the presence of any 
break or hole. As the overflow 
continued, another careful ex- 
amination of the dam was made, 
part of the water being drained 
off in the hope of discovering 
a leak, but none was found. 
The water continued to over- 
flow the banks and began to 
destroy thousands of 
valuable plants and 
shrubbery near by. 
After the chief forester 
and his men had worked 
on the “mystery” for 10 
days, the situation had 
become so serious 
that the dam was 
drainedanda 
thorough inspec- 
tion made, With- 


Using a Gun Caisson as an Observation Platform in the center of 
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the 12-in. drainpipe was found a sap- 
ling, about 3 in, in diameter and al- 
most 4 ft. long, surrounded by numer- 
ous small branches, all of which were 


packed closely together and made 
water-tight with mud brought from 
the bottom of the pond by the little 
engineers. 


BUNGALOW CONSTRUCTED OF 
IRRIGATION PIPING 

By using concrete irrigation piping 

for the walls of his new bungalow, a 

resident of San Bernardino, Cal., has 


ELECTROCUTION FOR 
DISEASED ANIMALS 
An apparatus for humanely ending 
the lives of diseased and unclaimed 
animals by electricity is being used in 
Boston. The device, 


which consists of one 
cage for dogs and four 
cages for cats, is oper- 
ated by one man. The 
bottom of each dog 
cage contains a metal 
plate upon which the 
dog stands, and a metal 
collar is placed around 
the animal’s neck. 


When the door of the 
cage is closed the 
animal is instantly 
killed by a current pass- 
ing through its body. 


A Water-Cooled Bungalow Having Walls Constructec 


of Concrete Irrigation Pipe 


provided himself with a dwelling which 
may be water-cooled in the summer 
time. The sections of pipe are so con- 
nected that they may be filled with 
cold water, 


RAT-PROOF CORNCRIB 
FOR FARMERS 


A new type of corncrib, that is rat- 
proof and possesses several other dis- 
tinct features, consists of a concrete 
foundation for keeping the rats from 
entering through the floor, walls of 
wire screen to prevent their entrance 
through the sides and ends, and a tin 
roof to keep the rodents from drop- 
ping in from above. The new form of 
crib, which may be constructed by any 
farmer at small cost, makes it possible 
for the air to circulate through the 
corn better than does the old-style 
crib, 


In the bottom of each 
cat cage are two sepa- 
rate plates, instead of 
one, and no collar is used. The fore 
paws of the animal are placed on one 
plate and on the other the hind paws, 
thus forming a complete circuit when 
the door is closed. About half a 
minute is allowed for electrocuting the 
average dog, and one minute for the 
average cat. The bodies, which are 
not mutilated in any manner by the 
operation, are disposed of in a gas- 
fired crematory at the average rate of 
600 animals each week. 


CA new type of sawdust and mill- 
refuse burner, in which the expensive 
lining of fire brick is done away with, 
is being erected at one of the large 
sawmills at Vancouver. The burner 
consists of two steel jackets, one inside 
the other, with the intervening 2-ft. 
space filled with water. The double 
jacket extends to a height of 72 ft., and 
is 40 ft. in diameter. A single jacket 
rises to an additional height of 80 feet. 
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VESSEL LAUNCHED WITH 
STEAM UP 


The unusual sight of a vessel being 
launched under a full head of steam 
was witnessed recently at a shipyard 
on Puget Sound, when the steel pas- 
senger steamer “Pot- 
latch” which was built, 
under forced construc- 
tion, in record- 
breaking time of 42 
days, was put into 
commission, At the 
time of launching, 
the vessel was 
about 95 per cent 


completed and all her boilers were in 
position. When the “Potlatch” was 


sliding down the ways, steam was up 
in her boilers, as shown in the accom- 
panying illustration, and her own 


Launching’ the “ Potlatch” 
with Steam Up in Her Boilers 


whistle announced her first dip into 
the waters of Puget Sound. 


THE GOVERNMENT’S RACK 
OF PRECIOUS MUGS 


In the Federal Government's assay 
office in New York is maintained a 
rack of mugs which reminds one in 
some respects of such a rack in a barber 
shop, yet these particular mugs, being 
soaked with gold, are very precious 
indeed, even though they are deco- 
rated with initials and numerals much 
more crude than the initials on shav- 
ing mugs, 


The mugs in question, which are the 
property of gold-mining corporations 
in North and South America, are clay 
crucibles for melting down gold. The 
reason for keeping individual mugs is 
that the clay takes up a considerable 
quantity of gold in the process of 
smelting, and that by having a sepa- 
rate cup for each customer, this loss 
always falls on the owner of the gold. 

After two or three operations the 
clay is fully saturated and takes up no 
more gold, 
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CALLIOPE MOUNTED ON 
STEAM ROLLER 


During a recent celebration in Wich- 
ita, Kan., a steam road roller was com- 
bined with a pneumatic calliope to 

Pneumatic Calliope 


Mounted on Steam 
Roller 


make a “noise” instrument. The road 
roller was driven in the parade under 
its own steam, of course, but the only 
service it did for the calliope was that 
of carriage, as the rotary air pump of 
the calliope was driven by a 4-hp. 
gasoline engine. The calliope has 30 
whistles, and a keyboard that any pian- 
ist can operate. 

This type of calliope has been used 
in Wichita for political meetings, open- 
air advertising of all kinds, and even 
to provide music for dancing. 


FIRE PHOTOGRAPHED BY ITS 
OWN LIGHT 
This reproduction of a photograph 


of a fire is rather interesting in that 
the picture was taken just as the flames 


Burning House Photographed by Its Own Light, with 
Almost Every Clapboard Distinct 
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were eating their way through the 
cracks in the wooden structure, which 
was of the clapboard type. The 
numerous little flames along the clap- 
boards give the appearance of rows of 
silver scales or spangles. 


PURCHASE LIBRARY WITH 
CHAMPAGNE CORKS 


Corks from champagne bottles, 

gathered by waiters in the hotels and 

fashionable restaurants of 

Chicago, provide a source of 

income by means of which 

the waiters’ association 

of that city is equip- 

ping its club rooms 

with an adequate li- 

brary. All the mem- 

bers of the association 

are instructed to save 

the corks, which are 

sold at $3.50 per thousand. The asso- 

ciation now has a library of 2,000 vol- 

umes, the majority of which were 

purchased with the proceeds from such 
sales. 


HOW FAR LIGHT BEAMS 
CAN BE THROWN 


According to tests made under 
favorable atmospheric conditions the 
estimated distance that a lens will 
throw a 40-cp. beam of medium red 
light is 3.06 miles ; medium yellow, 3.93 
miles; lunar white, 3.09 miles, and me- 
dium green, 3.05 miles. These are the 
only colors that can be thrown a dis- 
tance of three miles, while the range of 
blue is about one mile, and that of pur- 
ple approximately one-half mile. A 
thorough knowledge of these various 
ranges is necessary in constructing sig- 
nal lights for railroads. 


CThe first motorcycle escort ever pro- 
vided for an incoming President is 
scheduled to have a place in the in- 
augural parade on March 4. Some 30 
Georgians, members of the Savannah 
Motorcycle Club, will ride down Penn- 
sylvania avenue behind the President- 
elect. 
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Of all the many interesting proc- 
esses to be witnessed in the making 
of steel, perhaps none is more so than 
that of the electric furnace ; the opera- 
tion of which, especially at night, af- 
fords a thrilling spectacle. Flames 
from the burning gases liberated from 
the molten metal play about the fur- 
nace, spitefully thrusting out long 
tongues of fire as if 
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ELECTRIC FURNACE FOR PRODUCING 
HIGH-GRADE STEEL 


making, hence, in practice, liquid steel 
is brought to it in ladles after the ore 
has graduated from the blast furnace 
to the Bessemer converter, and thence 
to the electric furnace. 

In the Bessemer process not more 
than 10 or 12 minutes were spent, but 
in this final treatment from 114 to 2 
hours are required, in removing to the 


to warn the visitor 
against too near an ap- 
proach; but when the 
electric flames have 
completed their work, 
and, freed from all im- 
purities, the  super- 
refined steel escapes 
from its prison, a 
wonderful exhibition 
of colored lights is 
produced, which 
neither pen can picture 
nor brush reproduce. 
The wildest dream of 
Arabian Nights fades 
before this master 
color creation of the 
20th century, and the 
attempt of the artist, 
as brought to our read- 
ers on the front cover 
this month, is but a 
suggestion of the 
glories of light which 
celebrate the final sepa- 
ration of the impurities 


present in good steel, 
but which have been 
eliminated in what deserves the name 
of practically perfect steel. 

There are several of these electric 
steel furnaces in this country, but the 
one which heads the rest is at the 
South Chicago works of the Illinois 
Steel Company. The electric-furnace 
section, however, is seldom open to 
visitors. While the electric furnace 
will rapidly reduce to a liquid masses 
of cold iron, it is really a refinery, a 
sort of post-graduate course, in steel 


Electric Furnace Inclined for Pouring 


limit the sulphur and phosphorus 
which are always present to some ex- 
tent in ordinary process steel. 

What the visitor sees is an enor- 
mous iron box, 131% ft. across, made of 
steel plates 1 in. thick on the outside 
and lined with magnesite brick. It is 
a sort of rocking chair, only the rock- 
ers and the floor it rests on have big 
teeth to prevent it from slipping when 
the box tips to discharge its contents. 
Instead of using coal or gas, which 
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themselves are full of impurities, as in 
other furnaces, the chemically pure 
heat of enormous electric arcs are 
used to burn out the impurities, and 
these electric flames, blinding in their 
terrible brilliancy, are brought into 
the furnace by means of three giant 
electrodes. Compare the size of the 
electrode, about the size of a lead pen- 
cil, used in the ordinary electric street 
lamp with the three electrodes of the 
furnace, each 5 ft. long and 2 ft. thick, 
and one has some faint idea of the in- 
tensity of the heat. These electrodes 
are fastened to copper holders, through 
which cold water is constantly passed 
to keep them from burning up, and to 
the holders are attached chains. The 
electrodes are so heavy an engine is 
required to hoist and lower them, con- 
trolled by an automatic device which 
keeps the electrodes always at just 
the right position. The electrodes 
enter through three openings in the 


_top of the box, and other doors on 


each side permit the introduction of 
those materials which are used for 
their chemical effect. From time to 
time the furnace is tipped on one side 


and the slag which has risen to the 
top is run off. Tests are finally taken 
to show the condition of the steel. A 
small cylindrical test piece is poured 
and forged to a round pancake-shaped 
object under a steam hammer. If this 
sample shows a satisfactory condition 
of the metal, the treatment is pro- 
nounced finished, and the purified steel 
is drawn off and is ready to find its 
ultimate form and use; if not, it has 
to be still further refined. 

The electric furnace at South Chi- 
cago has operated on a greater variety 
of products than any furnace in the 
world, and with a bewildering inter- 
mingling of high-grade alloy steels, 
high-grade carbon steels and ordinary 
carbon steel. It is a thrilling moment 
when, the process finished, the big 
ladle is swung in position in front of 
the furnace, and the great iron fire 
box begins to pour out its molten con- 
tents. Blinded by the terrific light, 
the visitor turns reluctantly away, and 
tries to imagine the thousand and one 
useful arts which these tons of perfect 
steel make possible and are destined 
to serve 


“COLUMBUS” GOES INTO 
McKINLEY STATUE 


The recent death of the sculptor who 
made the Christopher Columbus statue 
for the World’s Fair has drawn atten- 
tion to the fact that the Columbus 
statue went into the making of the 
‘William McKinley statue for Mc- 
Kinley Park, in Chicago. The Colum- 
bus statue, never considered a fine piece 
of work, was shunted around from 
place to place, the place sometimes 
being a dusty storeroom, until the 
South Park commissioners decided to 
use the bronze for the McKinley me- 
morial, 


CIt is estimated that an investment of 
860 million dollars would be required 
to produce mechanically as much 
nitrogen as comes yearly from the 
nitrate deposits of Peru. 
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Courtesy The Sphere 

During the period in which the Turkish troops were being forced back upon Constantinople 
the streets of the seaports were choked with gaunt oxen and half-starved peasantry. The movement 
was so general as to seem like the migration of a whole people, the return of the Turk to Asia. The 


accompanying illustration shows the scene in Silivri. Bare-footed women in bright-colored baggy 


trousers drove their flocks along the road and little children goaded on the oxen. 
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Courtesy L’ Illustration 


The Allied Forces Constructing 
Trenches at the Front 


In Accordance 
with a Bulgarian Custom, 
King Ferdinand Stood on a 
Captured Weapon When He 
First Stepped onto 
Conquered Soil 


Signa! Corps of Turkish 
Army in Action 


FORCING THE TURK OUT OF EUROPE: SCENES OF A 
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INTEREST AT THE FRONT IN THE BALKAN WAR 


| 


These Trenches Face the Strong Natural Defenses 
of the Turks 


In Certain Bulgarian 
Regiments a Dog is 
Employed to Draw a Little 
Carriage on Which the 
Big Drum Rests 


Bulgarian Troops Intrenched 
before Adrianople 
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LIGHTING THE PANAMA CANAL 


As the completion of the canal 
draws near, interest in the vast con- 
struction work 

merges into a 

great variety of 

details which 

will be neces- 

sary to its opera- 

tion. For the 

first time two 

great oceans 

will be con- 

nected by an un- 

broken avenue 

of brilliant 

lights, through 

which the 

world’s com- 

merce will pass, 

for this canal 

will be in service 

every hour dur- 

ing every day in 

the year. Like 

stately sen- 

tinels standing 

mes at attention, a 
tee of 
buoys, beacons and lighthouses will 
enable the pilots to safely follow the 
zigzag course from Atlantic to Pacific. 

In the lighting scheme both gas and 


electricity will be used; the gas lights 
will burn continuously, which is found 
to cost much less than attendance to 
light and extinguish, and, moreover, 
guards against hours of untimely dark- 
ness and fog. 

The beacons are of two sizes, 15 and 
30 ft., respectively, and are built of 
concrete. The lighthouses are 74 ft. 
high to the light, and are of the usual 
exterior form, being ascended by 
means of a steel spiral stairway with 


Gas and Electric 
Beacons 
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* For the first time two great oceans will be 
connected by an unbroken avenue of brilliant lights, through which the world’s 
commerce will pass, for this canal wiil be in service every hour during every day in the year." 


an outside observation platform ex- ACETYLENE RAILWAY SIGNAL 
tending all the way around the lantern, 

The lights are placed in pairs, di- An acetylene signal lamp that 
rectly opposite each other, and the throws a flash light instead of a steady 
navigator has only to 
keep in the middle of the 
“road” to proceed with 
safety and dispatch. 


HIGH-PRESSUREGAS- 
LIGHTING TESTS 


The illumination pro- 
vided by high-pressure 
gas lighting is approxi- 
mately equal to that fur- 
nished by flaming arc 
lights, but the annual cost 
of operating the latter is 
less than that of high- 
pressure gas lights, ac- 
cording to tests recently 
made in Manchester, 
England. It is also claimed that, had beam is being tested upon the lines of 
the gas lamps been working at double a Swiss railway. The advantage 
their actual efficiency, the electric claimed for the flash light is that it 
lamps would still have proven the could be used on automatic signals 
more economical to operate. The gas while using a steady light on mechani- 
lamps, which were of the three- cal signals, thus informing the engi- 
burner type, consumed about 80 ft. of _neer whether he were nearing a sig- 
gas per hour at a pressure of 60 in. of nal that could be passed with safety, 
water. Inverted mantles were used or one that required an absolute stop. 
throughout the tests. As it is very important that these two 

forms of signals give a different indi- 

cation at night, as well as during the 
@Chicago is contemplating the instal- day, it is possible that the flash-light 
lation of a high-pressure water system feature will be extensively adopted in 
for fire purposes at a cost of $6,000,000. the future. 


Lighthouse at Entrance of Lock 


18% 
4 
> 


188 POPULAR MECHANICS 


SKYSCRAPER WHICH WAS 
NOT FIREPROOF 


Cincinnati's recent $800,000 fire 
which destroyed half a dozen build- 
ings in the very heart of the business 
district and threatened to wipe out an 
entire square, proved that the Union 
Trust Company skyscraper, said to be 
fireproof, was far from being so. 

The big’ structure took fire from the 
burning Gibson Hotel adjoining. It 
was not long until the tall building was 
afire from the sixth to the 
17th story with the firemen 
making frantic efforts to 
play their streams 
of water upon 
floors above the 
ninth story. They 
were unsuccess- 
ful, however, and 
the flames burned 
themselves out in 
the top part of 
the structure. 

Wooden window 
frames and_ in- 
terior finish and 
furniture proved 
to be all that was 
necessary to con- 
vert it into a mass 


of flames. The building was practi- 
cally deserted at the time of the fire, 
and there was no loss of life. 


TESTING HARDNESS OF RAILS 
BY BALL PRESSURE 


An apparatus for testing the hard- 
ness of steel rails by ball pressure is 
being adopted by European railways. 
The device consists of a tubular body 
containing an upright piston or 
threaded circular shaft, to one end of 
which is attached a spindle for turn- 
ing it in the same manner as pressure 

was applied in the 
old type of hand- 
operated printing 
press. When 
pressure is ap- 
plied, the shaft 
gradually forces 
a steel ball into 
the surface of the 
rail, the pressure 
being indicated by 
a register attached 
to the machine. 
The apparatus 
withstands a pres- 
sure of 132,000 
Ib. and weighs 
250 Ib. 


Cincinnati Skyscraper Claimed to be Fireproof, Gutted by Fire Which Started in Adjoining Hotel 


: j 
> 


Upper by Rather Startling Egg - Shaped Body; Center View— 
A New Location for the Rear Light; Lower View— 
A Double- Torpedo, 90-Hp. Mercedes 


NOVELTIES AT THE FRENCH 
AUTOMOBILE SHOW 


Two somewhat opposing types of automobile 
bodies, and a new location for the rear lamp, all 


of which were features of the automobile exhi- 
bition in Paris, are here shown. The egg-shaped 
body reminds one that “Humpty Dumpty sat on 
a wall.” In contrast to this is the double- 
torpedo, 90-hp. Mercedes, which has a stern tap- 
ering to a sharp point reminding of a spur. The 
other illustration shows a rear light mounted 
under a mudguard having a V-shape. 
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The ne Fit to the Panama Locks Which 
will Fix the Size of Battleships 
10 Years from Now 


BATTLESHIPS TOO BIG TO 
ENTER PORTS 


It is predicted by Richard H. Rob- 
inson, the naval constructor who is de- 
signing the new battleship “Pennsyl- 
vania,” that the battleships built 10 
years from now will have such a draft 
and such a length as to prohibit their 
entering any American port save that 
of New York, and but few of any other 
country. 

“Warships 10 years hence,” he says, 
“will be so large that they will be 
barely able to squeeze through the 
locks of the Panama Canal. That is, 
they will be little less than 1,000 ft. 
long, about 106 ft. beam, have a draft 
of about 36 ft., and a displacement of 
approximately 55,000 tons. New York 


Battleship of 10 bas ri; Compared with the “ Pennsylvania,” 


n. Draft, and 31,000 Tons Displacement. 
106 Ft. Beam, 36 Ft. Draft 
Harbor is the only harbor in the United 
States that would admit a ship of these 
great dimensions, There is not a dry- 
dock, not a coaling station, nor a yard 
to care for a ship of this size. It means 
that harbors not only will have to be 
deepened and further dredged, but that 
naval stations will have to be increased 
in size.” 


VALVELESS PUMP CREATES 
HIGHEST VACUUM 


A vacuum pump has recently been 
perfected which has three claims to 
being a scientific and mechanical won- 
der. It is built without any piston or 
valves, and, in fact, has a free open 
inlet and a free open exhaust passage ; 
it has proven its ability to make a far 
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the Plans for Which Have Recently been Completed—The “ Pennsylvania” will be 600 Ft. Long, 97 Ft. Beam, 
The Battleship of 10 Years Hence is Expected to be 1,000 Ft. Long, 


and 55,000 Tons Displacement 


more complete vacuum than any de- 
vice ever before constructed, and its 
principle is one of abstract ideas which 
one would ordinarily not associate 
with a mechanical device. 

In its simplest form it is only one 
cylinder revolving within another 
cylinder. The outer cylinder has one 
opening as an inlet and one as an out- 
let, and there is a slot on the inside of 
this cylinder, running from the inlet 
entrance to the outlet. In operation, 
the inner cylinder is revolved at high 
speed, and sucks air in through the in- 
let, forces it along the little slot, and 
out through the exhaust passage. 

The principle upon which it oper- 
ates is that molecules of the air nor- 
mally move among themselves at a 
certain enormous speed, and that if 


they could be forced along at a higher 
speed in the cylinder, they would all 
be thrown out. As a matter of fact 
this high speed cannot be attained in 
one cylinder, but by using three cylin- 
ders, connected up in series, the high 
speed is attained. In this pump the 
inner cylinders revolve at rates of 
from 6,000 to 12,000 revolutions a 
minute. 

The best ordinary type of vacuum 
pump will draw air out to within 
1/76,000,000 of its original contents, 
but this pump has succeeded in draw- 
ing it out to within 1/3,800,000,000 of 
the original amount. The possible ap- 
plications of this pump to commercial 
uses are many, one being the making 
of the vacuum in the ordinary incan- 
descent-lamp bulbs. 
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AERIALLY PROPELLED 
HYDROCYCLE 


This doubie hydrocycle differs from 
the similar type of craft which was a 
novelty when bicycling was at its 
height, in that it is provided with aerial 
propellers instead of water propellers. 
The propellers are mounted on the 
frame just back of 
the saddles of the 
riders. The curious 
craft has been tried 
out with suc-~ 
cess at Milan, 


Italy, attaining con- 
siderable speed. 


THE SAND-CLAY 
ROADS OF 
NORTH CARO- 
LINA 


the 


In bettering 
public highways of North Carolina it 
has been found that roads made of 
sand and clay are cheaper to build 
and maintain than those constructed 


from other material. Experience in- 
dicates that the best sand or gravel to 
use for this purpose is a clean, sharp 
grit, the grains of which are coarser 
than those used in making mortar. The 
most desirable kind of clay is that 


Double Hydrocycle Equipped with Two Aerial it 
Propellers 


which becomes sticky, or doughlike, 
when mixed with a certain percentage 
of water, in order that the mass may 
be pressed or molded into various 
forms and retain them after being 
dried. Ifa lump of this clay be placed 
in water, it will retain its shape for a 
considerable length of time, thus indi- 
cating that this material is practically 
nonporous—a_ very 
important considera- 
tion building 
sand-clay roads. An 


excellent test of the 
proper clay for roads 
of this kind is to wet 
the finger and put it 
against the clay. Tif 
any of the clay ad- 
heres to the finger, 
is of the right 

quality; otherwise 
it is safe to assume that the material 
would not be desirable. The propor- 
tion of sand and clay should be such 
that there is just enough clay to fill 
the spaces between the grains of sand, 
as the clay is the binder that cements 
these grains together. It is estimated 
that a good sand-clay road contains 
about 80 per cent of sand and 20 per 
cent of clay. 
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HE energy, effort and expense incurred by the daily press in its 

desire to secure for its readers the earliest obtainable information 
of important events has long been a source of credit to enterprising 
publishers and of wonder to their readers. For acent 
s or two one may obtain news to secure which reporters 

Film- have jeopardized their lives and thousands of dollars 

Making have been spent. Quite as interesting, though less 
Enterprise thrilling, would be the stories the public never hears, 
of equally great efforts which resulted in failure. 

The glory of original and daring initiative in these 
matters no longer is monopolized by the dailies, for the makers of 
films for moving pictures are exhibiting the same resourceful spirit. 
Whether in their anxiety to give the public what it wants they are 
tempted to encroach on subjects which in the past have been con- 
sidered too sacred for ordinary exhibition is a disputed question even 
among the clergy. However, we will content ourselves with a recital 
of what has just been accomplished. 

One hundred thousand dollars was spent in making a film entitled 
“From the Manger to the Cross.” Inorder to procure this a company 
of forty-two players were selected, trained and taken to Palestine 
and Egypt, with all the necessary movable scenery and effects. 
Skilled workmen were taken along to erect such scenes as the stable 
and manger in Bethlehem. The curiosity of the natives who con- 
tinually swarmed about the actors and operators made the work 
difficult, but after four months of constant work in which scene after 


scene was rehearsed dozens of times, the picture story was finally 
completed. 


E were talking about conservation when the editor of the Grain 

Dealers’ Journal said to me, “It’s a wonder some of your 

inventor readers don’t find a useful means of utilizing the corn- 

cobs.” I had to confess to an impression that corn- 

cobs couldn’t amount to much, which is probably the 

The opinion of the average reader: But see how the corn- 

Corncob cob actually piles up. Our corn crop in 1912 was 

. Problem 3,160,000,000 bushels, with an average of 14 pounds of 

cobs to each bushel, or more than 22 million tons of 

cobs. This vast amount of product taken from the 

soil in a single year and practically none of it returned. A few cobs, 

it is true, are made into smoking pipes, and a few are ground up to 

mix with certain types of cattle food, which would otherwise be too 

solid for easy digestion, but the cobs from one township would supply 

this demand many times. It seems the cobs cannot be used for 

fertilizer unless they are split lengthwise, for if used unsplit they last 

indefinitely and fertilize about as much as so many pieces of hickory 
wood of the same size. 
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In thousands of shipping stations throughout the entire corn belt, 
the elevator men are now burning these 22 million tons of cobs in order 
to get them out of the way, and to do this are obliged to erect 
special burners similar to those used in sawmills to dispose of the 
waste trimmings. Before the days of gas cooking ranges the kindling 
industry was a thriving one, but even for starting fires cobs could not 
be shipped, as the bulk per ton makes the freight rates prohibitive. 

Ten tons is about the minimum carload rate, but ten tons of 
cobs would make a pile as big as a house. The solution, therefore, 
must evidently be one which can be applied on the farm where they 
grow, which means each farmer would shell his own corn. This is 
no longer a difficulty, as gas engines are now part of the equipment 
of every up-to-date farmer. The scheme would also have the 
advantage of increasing the amount of actual corn hauled in any given 
load, to the extent of 14 pounds per bushel, for it is the kernel and not 
the cob for which the elevator man pays, and which is sold in the 
grain markets of the world. 

What seems to be wanted is, first, some practical use for the 
cobs on the farm where they grow, and then a simple, inexpensive 
process or machine for converting the cob into a condition suitable for 
that purpose. It is an easy guess that were corn grown in Europe — 
which it is not—they would long ago have discovered a better 
method of disposing of 22 million tons of vegetable matter than merely 
burning it up to get it out of the way. The idea is not unworthy the 
generous endowment of a “foundation” by somebody. 


* seems quite safe to predict that the Atlantic Ocean will not be 
crossed this year by an airship of any description. The one 
unsuccessful and the one tragic attempt which have been made, 
establish a degree of peril and insufficiency of construc- 
tion which certainly will prevent another effort in the 
Trans- present state of the art. That the feat will never 
Atlantic be accomplished is unlikely, though science and 
Flight mechanics must serve apprenticeship for some time 
yet. Grahame-White holds out hopes that he will be 
able to make the crossing in 1915, but frankly admits 
the crossing is not to be considered with apparatus and engines of 
present development. In his opinion what is required is four engines 
of 250 horsepower each, which should enable the crossing to be made 
in 30 hours — an average speed of 100 miles per hour. He hopes to 
visit the Panama Exposition at San Francisco, flying all the way from 
London, and traveling via New York and Panama. Inasmuch as 
Grahame-White is numbered among the most progressive in execution, 
and is one of the conservatives in promises, his prediction is full of 
encouragement. 
In this connection it is not inappropriate to refer to the perplexity 
which for several weeks has prevailed in England regarding a myste- 
rious air craft which was reported hovering over several towns on 


| 
| 
| | 
| 
| | 
| 
| | | 
| 
| 
| 
| | 


POPULAR MECHANICS 


the night of October 14. The military department denies all responsi- 
bility for the weird visitor, whose presence seems to be thoroughly 
established. The anxiety in army circles as to whence it came has 
extended to Parliament. It has been determined that France can be 
counted out, leaving the only other alternative a German airship. 
One of the Zeppelin-type dirigibles is known to have been in the 
air on a long voyage on that date, and it is even admitted that 
she was in the air for 31 hours, during part of which time she 
traveled from Hamburg to Gotha at a speed of 431-2 miles per hour, 
though experts declare the ship can easily travel 50 miles per hour. 
As the distance from the supposed starting point to Sheerness, 
England, one of the reporting stations, and back to Berlin is 1,348 
miles, it is conceivable that one of the big German airships actually 
made the voyage which might easily have been accomplished in 30 
hours. In view of the fact that neither England nor France has an 
air craft of any description capable of a similar performance, there is 
“ quite a bit of uneasiness, you know.” 


OMMENTING on the annual motor display at which cars valued 

at more than a million dollars were exhibited, The Car, a lead- 
ing London weekly, takes occasion to refute the impression prevailing 
in some quarters that the motor car is an evidence of 
an undue increase in wealth. And the editor makes 


The Age an analysis to show that instead of denoting growing 
of extravagance, the motor car, in his country at least, 
Wanderlust | ™akes for economy. “ Motoring is not a luxury any 


longer, but a means of living one’s everyday life to 
more advantage for business and recreation alike.” The 
same class of people who are now using high-grade cars had, in 1902, 
ten years ago, the following vehicle equipment: A family omnibus, a 
brougham, a wagonette, two dogcarts, and one pony cart besides the 
horses. To care for these they employed a head coachman, a first 
groom, a second groom and a helper. Against this equipment and 
help they have now one motor-car limousine, and one two-seater 
(perhaps), while the help consists of one motorman, and a cleaner 
once or twice a week. 

A positive saving in expense has thus been accomplished. The 
reason the condition now is more spectacular is because in the horse 
days there was nothing to correspond to the present-day motor show. 
‘And, to quote the same authority again, “*How rich these people 
must be,’ is, therefore, a thoughtless cry. And, above all, we live in 
the age of the Wanderlust. Everyone, from prince to pauper, has 
become restless and travels infinitely more than 50 years ago, partly 
because traveling is so much more comfortable and cheaper, and 
partly because everyone is doing it. Just as a former generation 
spent money on horses, and a previous one on dress, and a previous 
one again on armor and fortified castles, so this generation spends its 
money—that which it can afford, and much it cannot afford—in motor 
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cars, railway and steamship traveling, and in trying to get away from 
the smoke-grimed city.” 

The growth of the motor car, therefore, is not necessarily a sign 

_of huge and growing wealth, but of a world-wide desire to move 


about more. 


N another page, in “ The Wonders of Light,” is related the story 

of the time and distance occupied by the travel of a star beam. 
Reference is made to the fact that the light waves emanating from 
this planet on the day Columbus landed on these 
shores, are just reaching their destination on some 
A Dream distant star; and at this moment may be seen for the 
of first time by the inhabitants of that far-away body, if 
Light inhabited it be. On other solar bodies beams which took 
their outward impulse the day the Sphinx was finished, 
are this instant finishing their journey. The history of 
countless worlds through unknown ages are thus darting through space 
toward some final resting place, determined thousands of years ago. 
Overwhelming as is the contemplation of these stupendous thoughts, 
it is impossible to restrain a daring hope that the scientists and 
inventors of the future may be able to seize these star beams and by 
means of some marvelous transforming apparatus, convert the points 
of light into magnified details, and throw upon a screen or photographic 
negative the picture of events which were occurring hundreds and 


thousands of years ago. Try to imagine, if you can, the unspeakable 
fascination of such a moving picture of worlds long since extinct and 
the last tragic days of their strange and helpless inhabitants. 

The dream seems a wild one in the last degree; our imagination 
cannot stretch to take in the fullness of its possibilities; and yet there 
was no telephone when Chicago burned, nor any electric lights when 
Hayes was president. 


H. H. WINDSOR 
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MASSIVE LEGS OF STATUE OF NORWEGIAN HERO 


Courtesy The Sketch 

The German emperor is to give to Norway a gigantic statue of Frithjof, the great Norwegian 
hero who is glorified in a famous Icelandic saga. The statue, an idea of the gigantic size of which can 
be gained by comparing this portion of it with the figures of the three men, is to be placed, sometime 
this year, on a peninsula in the Sogne Fjord. 


197 


r 
4 


198 POPULAR MECHANICS 


STEEL HAND THAT LIFTS 
FIFTY TONS 


A powerful lifting clamp for both 
raising and conveying steel plates, 
beams and_ other 
articles weighing 
from \% to 50 tons 
has been placed on 
the market. The 
feature of this clamp 
is the clutch which 
grips the material in 
a positive manner 
and which is said to 
~ have greater 
=< holding power 
than similar de- 
vices of older 
types. The clamp 
was designed for 
use in steel works, 
rolling mills, foundries, and for all 
other purposes which require a positive 
and reliable lifting device. 


LONG REINFORCED-CONCRETE 
VIADUCT IN CINCINNATI 


A reinforced-concrete viaduct, 1,200 
ft. long, has been built in Cincinnati 
at a cost of $250,000 to shorten the dis- 
tance between the city proper and a 
number of its hilltop suburbs. It will 
shorten the routes of several car lines 
by more than a mile. 

Owing to the great length of the via- 


duct, it was constructed in sections of 
200 ft. each, which makes it really a 
series of independent structures. A 
new form of expansion and contraction 
joint was used for connecting the sec- 
tions, two angle irons being bolted 
down to the concrete roadway, back 
to back and 19 in. apart, filled with a 
special asphalt. A heavy bent cop- 
per plate is placed under the angles 
and down into the opening to retain 
this asphalt. The joint in the side- 
walks consists of one plate sliding on 
top of a second and covering the 
opening. 


TRAINING CANARIES IN 
A DEATH CHAMBER 


Training canary birds to sing in the 
electric death chamber of the Ohio 
penitentiary at Columbus, is the unique 
life work of John Atkinson, a mur- 
derer serving a life sentence who, be- 
ing a “trusty,” has the privilege of 
spending some of his time there. In the 
room in which more than four score 
condemned men have paid the penalty 
for their crimes, he breeds the little 
yellow singers. When the birds are 
at the proper age, he first teaches them 
to fly—first from one arm of the elec- 
tric chair to another, and then from 
the death chair to the old gallows 
above, in another part of the room. 

As soon as the birds can fly, he be- 
gins giving them singing lessons with 


The 1,200-Ft. Reinforced-Concrete Cincinnati Viaduct, Constructed in 200-Ft, Sections 
Connected by Special Expansion Joints 
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Beside the Electric Chair in the Ohio Penitentiary a Life Prisoner Breeds Canary Birds 
and Teaches Them to Sing 


the aid of a graphophone. Placing the 
musical instrument in front of the bird 
cages, he plays song after song, until 
the little birds are carried away with 
the music and sing themselves. At- 
kinson is careful about the class of 
music he teaches his birds to sing by. 
He does not play ragtime—most of it 
is slow, dreamy waltzes. The music 
lessons are continued until each bird 
is a good warbler. Then the convict 
sells the birds to fanciers in the large 
cities. 

He does not forget the unfortunate 
condemned men who are awaiting 
death in an adjoining room—who are 
waiting to die in the very chair upon 
which he teaches his birds to fly. 
Through a peephole in the door con- 
necting the two rooms, he frequently 
passes birds in to the condemned men, 
that they, too, may hear the joyful 
singing, 

Atkinson was sent to the peniten- 
tiary many years ago to serve a short 
sentence for robbery. One day he at- 
tempted to escape and killed a guard 
who blocked his way to liberty, for 
which crime he is now imprisoned. 


AIRMAN PHOTOGRAPHED 
FALLING TO DEATH 


The fatal fall of the Swiss airman, 
Maurice Blanc, on the military field 
at Chalons, France, 
caused particular 
emotion in _ that 
country, because his 
machine, an “Antoi- 
nette,” was one of 
the French pioneer 
makes. It was with 
this machine that 
Latham won fame. H 


The “Antoinette” 
monoplane is no 
longer built. 

Blanc, who was 
but 24 years old, was 
flying at a height of 
1,000 ft. when one of 
the stay wires broke, 
causing one wing 
to become detached. i 
Several photographs 
were caught of 
Blanc and the ma- |# 
chine during the fall. LTilustration 
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GASOLINE-ELECTRIC CAR 
WITH ROOF RADIATOR 
The self-contained motive-power 

cars of a Hungarian railway -are 

equipped with roof radiators for cool- 


Gasoline-Electric Cars with 
Water-Cooling Radiators 


OLDEST AMERICAN TREE 
IS DEAD 


The great fir tree in Ravenna Park, 
Seattle, said to be the oldest living 
thing on the American continent, and 
which, it is estimated, 
antedates the Christian 
era, is now dead, For 
several years it has 
been known that this 
giant fir was infected 
with a growth which 
seemed to gradually 
sap its life, and last 
year only a few of the 
topmost branches 
showed green. Now 
forestry experts pro- 


on the Roof 


ing the water necessary for keeping 
the gasoline engines from overheating. 
The gasoline engines drive dynamos, 
which generate the current for operat- 
ing the motors of the cars. 


AN UNUSUAL “SPITE-HOUSE” 
IDEA 


Nailing old  stovepipes, brooms, 
pans and other disfiguring junk of sim- 
ilar nature, on the sloping roof of an 
old house for the purpose, it is said, of 
spoiling the surroundings of a building 
across the street, is an example of 
“spite work” that may be seen in Bath, 


Old House Disfigured by Its Owner to Spite the Owner 
of a Building Facing It 

Maine. It is claimed that the owner 

of the old house disfigured it in this 

manner because the owner of the new 

building bought that property instead 

of his. 


nounce it lifeless, hav- 
ing found no sap in the bark linings. 
The famous fir has a circumference, 
18 in. above the ground, of 58 ft., and 
the bark is 18 in. thick. The age of 
the tree is estimated by comparison 
with a fir stump near by, which has a 
diameter of about 12 ft. The ring 
growths shown by this stump, of 
which there are from 11 to 16 to the 
inch, show that its age must be more 
than 1,000 years. The diameter of the 
fir tree in question is about 20 ft., with 
an estimated age of 2,000 years. 


WIRELESS PRACTICE ON 
BRITISH SHIPS 


Regular practice in wireless teleg- 
raphy communications between British 
warships and ships of the British mer- 
cantile marine is being established for 
the purpose of insuring reliable com- 
munications when required. The exer- 
cises, which are carried out when they 
will not interfere with commercial or 
naval work, take place daily from 
8:30 to 9:15 a. m., and from 2:30 to 
3:15 


@Making bungs for barrels is an in- 
dustry comparatively unknown, One 
factory in Ohio uses 10,000,000 ft. of 
poplar and oak lumber annually, pro- 
ducing 360,000,000 bungs a year. 
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CAVALRY EQUIPMENT 

While the equip- 
ment of the soldier in 
the infantry and artil- 
lery as well as the sci- 
entific branches of 
the United States 
Army has_ kept 
approximate pace 


_, 
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“She 


on Right Side, by 


Saber is Carried | 
a Swivel Holder 
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IS BROUGHT UP TO DATE 


rides the same saddle and carries the 
same heavy saber. A board of army 
officers has just agreed upon a new 
form of equipment for the cavalryman 
designed on modern lines, which is to 
be given a test in ac- 
tual service for six 
months or a year and 
then finally adopted, 
if the service tests 
prove what the board 
believes they will. 


Adjustable 
Seat of 
Saddle with 
Hinges in 
the Cantle 


with the develop- 
ment of military 
science, there 


has been  prac- 
tically no change 
in the equipment 
of the cavalry- 
man since imme- 
diately after 
the Civil War 
—except that 


he has been given 
a new rifle and when a Cavairyman is 
that his revolver Mounted, the Butt of 


the Rifle Rests 
is different. He ia a Pouch 


The Rifle Carrier. The Rifle is Hung from the Belt 
by a Strap, and Held Upright by a 
Steel Ring on the Belt 

The new saddle is a radical depart- 
ure from the traditional army pattern. 
It has a base of sheet steel covered 
with leather, an adjustable seat, pro- 
vided with hinges in the cantle and 
pommel, so that it can be adjusted to 
fit the man and the uses to which. it 
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is put. It is smarter-looking than the 
old saddle and is provided with open 
steel stirrups instead of the hooded 
kind that have always been used. The 
bridle is a combination halter and bri- 
dle and will do away with the old 
watering bridle. It is provided with a 
bridoon, or snaffle, as well as a curb 
bit and can be transformed into a hal- 
ter simply by the removal of the bit 
and the adjustment of a few straps. 

The rifle carrier for the mounted man 
has always presented more or less dif- 
ficulty because of the distribution of 
weight on the horse. The new carrier 
consists of a boot in which the butt of 
the rifle will rest, which is attached 
to the saddle, and a covered steel ring, 
attached to the rear of the soldier’s 
belt, for the barrel of the gun. When 
the man is mounted the rifle is hung 
from the belt by a strap which is at- 
tached to the trigger guard, and is 
thus attached securely to the man so 
that, no matter how he leaves his 
mount, he will take the rifle with him. 
Ordinarily, when on foot, he will carry 
the rifle in his hands, but when he pre- 
pares to mount he will swing it be- 
hind him by the belt strap and when 
he gets into the saddle will simply 
push the butt down into the boot, 
which is provided with stiff steel 
springs that clamp it so tightly that 
it cannot free itself, and yet not so 
tight but that a jerk from the trooper 
will free it. 

The new saber is a lighter weapon 
than the one now in use and is 
straighter. It has a steel guard, like 
an old-fashioned cutlass in some re- 
spects, and is provided with a wooden 
scabbard. It is attached to the right, 
or off-side, of the saddle by a swivel 
and hangs down just behind the troop- 
er’s right leg. The guard and scab- 
bard will be finished in a dark color 
so as not to flash in the sunlight. It 
is the intention of the War Department 
to try a hair pad for the saddle instead 
of the old saddle blanket. The saddle 
pockets are placed on the pommel, and 
provision is made for carrying part of 
the equipment on the cantle as well, 
when necessary. The steel picket pin 


usually carried has been made into a 
serviceable tool which forms the han- 
dle for a spade or hatchet for use in 
intrenching, and has a heavy head that 
can be used to drive pegs for tents 
if necessary. The picket pin will be 
attached to the saber carrier. The old 
pole for the shelter tent has been done 
away with. The scabbard of the saber is 
so shaped that it can be used as a pole. 

The great gain that has been made 
in the new equipment is not only in 
appearance, as it seems much less than 
the old, but the distribution of weight 
has been such that it is easier on the 
horse and much more comfortable for 
the man. The entire equipment for 
field service, including the personal 
equipment of the man, weighs a trifle 
over 112 lb. In the nose bag for 
the horse a‘ distinct improvement has 
been made. This consists of a can- 
vas cylinder open at one end. In use 
the front end is suspended just under 
the horse’s mouth, while a strap going 
over its neck brings the rear end 
against the neck and higher than the 
front end. This permits the grain to 
fall by gravity into the end where it is 
convenient for the horse to take it and 
does away with the waste of grain in 
the old bags, occasioned by the horse 
attempting to swing the bag so as to 
obtain all the grain. In addition to 
this, the nostrils of the horse are kept 
outside the bag and this permits plenty 
of fresh air. 

The red and white guidon or small 
troop-marker flag, so long a part of 
the cavalry equipment, will give place 
to a yellow guidon which will have 
the troop insignia in black letters. 


MOTOR TRUCK BUILT 
AT SING SING 


The convicts of Sing Sing prison 
have constructed a complete motor 
truck, which, the prison officials be- 
lieve, is the first motor vehicle ever 
built within prison walls. Having built 
it, the prison authorities were deter- 
mined to sell it, so it was offered to the 
street-cleaning department of New 
York for $5,000. 


Successful Test of a Cableway Apparatus for Launching Hydro-Aeroplanes from Battleships 


CABLE RUNWAY LAUNCHES 
HY DRO-AEROPLANE. 


Among the several devices recently 
experimented with for launching hy- 
dro-aeroplanes from battleships is one 
devised by Glenn Curtiss. This com- 


prises a tightly stretched cable upon 


which the hydro-aeroplane runs, 
guided by a groove in the bottom of 
the pontoon or boat, until it sails off 
into the air, with side wires stretched 
parallel to the cable for supporting the 
wing ends and preserving lateral bal- 
ance until sufficient speed is acquired 
to give the ailerons a_ controlling 
force. 

The apparatus was _ successfully 
tested out on the shore of Lake Keuka, 
New York. 


GOAT RAISING PROFITABLE 
AS A BUSINESS 


When the steadily growing demand 
for glazed kid and other goat-skin 
leathers and the rather limited supply 
of suitable raw material are considered, 
it would seem that the raising of goats 
as a business would prove exception- 
ally profitable, Goats are so hardy that 
they thrive on scanty vegetation, such, 
for instance, as is found in hilly or 
mountainous districts which are unfit 
for cultivation. 


PARIS HAS STEAM STREET- 
RAILWAY SERVICE 


Steam  street-railroad cars would 
seem to be relics of the past, but there 
are still several examples of them in 
Europe. While most of these are to be 
electrified in the near future, some ex- 
perts maintain that they have certain 
advantages over the electric system, 
stating, for instance, that the steam 
car needs no central station and no 
means of taking or renewing power are 
necessary. There are several types of 
steam cars in service in Paris. In one 
type a special truck at the forward end 
carries the steam engine, the steam 
from which is condensed in a conden- 
ser that occupies the entire roof of the 
car. The body of the car is divided 
into three compartments, the front be- 
ing the motor cab. Inside the car there 
is space for 35 passengers and 15 more 
can be carried on the platform. 
Double-decked types are also in use. 


Steam Street Cars That are in Constant 
Service in Paris 
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Men walking about the st 


their heads drawn back by check reins, 
and wearing blinders, is the latest 
“publicity” method by which 


the Massachusetts Society 
for the Prevention of Cruelty 
to Animals is drawing at- 
tention to the war it is wag- 
ing for the horse. Arrange- 
ments have been made to 
have the men walk about 
the streets of Boston and 
other large cities in 

the state. 


MODERN RIFLE 
WOUNDS IN THE 
BA*.KAN WAR 


Wounding an en- 
emy in war is better 
than killing him, for 
unless he is captured 
it imposes on his side 


the burden of taking 


care of him. The 
Balkan war has again 
proved that the bul- 
let of the modern 
high-power rifle with 
its terrific speed will 
go straight through 
a man, penetrating 
the most vital or- 
gans, without killing 
him; and it has even 
been found to go 
through from four to 
six men, one behind 
the other. This puts 
them out of the fight, 
but at the same time 
it is a good thing for 
the fighter, for it 
gives him a far bet- 
ter chance for his 
life. 

Professor Tedlicka, 
who is acting as Aus- 
trian Red Cross sur- 


geon in Belgrade, reports his experi- 


ence with 670 soldiers woun 


war. He 
ber bullet 


reets with 


even 


How Massachusetts Society Agitates for 


Humane Treatment of Horses 


ded in the 
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MEN WEAR BLINDERS AS 
OBJECT LESSON 


calls the modern small-cali- 
a very humane instrument, 


the injuries from which are usually 
severe, but heal rapidly. 
the lungs, 


Injuries of 
liver, brain, abdomen, and 
penetrating wounds of the 


heart heal promptly. He had 


only two amputations of 
limbs among this number of 
wounded, and only 20 limbs 
required plaster bandages. 
The modern bullet is aseptic 
(sterile), owing to the heat 
developed by the high-power 
powder. If long bones are 
struck they are shat- 
tered to pieces only 
if the bullet has lost 
much of its original 
momentum, Shots 
through the thigh 
bone, the upper arm 
bone and the skull 
have been observed, 
with healing of the 
wounds in two weeks, 
A large percentage 
of the injuries have 
been caused by the 
bayonet, proving the 
frequency of hand-to- 
hand combat in this 
war. Another inter- 
esting feature of the 
wounds among the 
Turkish captives is 
the fracture of the 
base of the nose. The 
injury is caused 
either by the recoil 
of the Mauser rifle or 
by the blowing into 
the face of the closing 
lever of the rifle 
magazine, an accident 
which the Turks are 
unable to provide 
against on account of 
unfamiliarity with the 
weapon. ‘The first- 
aid packet, carried by 
the Servian soldiers, 
has again proved its 


usefulness, and to this packet is attrib- 
uted the prompt healing of the wounds. 
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TYPEWRITING 593 WORDS A> 
MINUTE 


A record of writing 593 words a min- 
ute is claimed for a new typewriter, 
which writes syllables instead of let- 
ters, perfected recently by a Kentucky 
inventor. The group of keys at the 
left of the keyboard can, singly or in 
combination, print any of the conso- 
nant sounds which begin words. In the 
same way the middle group, operated 
by the thumbs, can be made to print 
any of the vowel sounds, and the 
group at the right, any of the final 
consonant sounds. By pressing “s” 
on the left, “a” in the middle and “t” 
on the right, at a single stroke of the 
hands, “s” is printed on the left of the 
paper tape, “a” in the middle and “t” 
on the right, making the word “sat.” 

The record of 593 words a minute 
was made in writing a dictated let- 


Machine That Does Away with Stenographic Notes 


ter which had been previously prac- 
ticed on the machine by an operator 
who was blindfolded. He has also 
written 200 words of new matter per 
minute. The device is much simpler 
than a machine for the same purpose 
already described in this magazine. 


AUTOMOBILE EQUIPPED WITH 
WIRELESS TELEPHONE 


Exhaustive experiments with the 
wireless telephone, in which an auto- 
mobile plays a prominent part, have 
been made recently by E. C. Hanson, 
of Los Angeles. One of the most in- 
teresting and successful of the experi- 
ments with the wireless-telephone car 
was the receiving of a message over 
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the ranges from Long Beach to the car 
on Lookout Mountain, a distance of 35 
miles. 


Strapped to the front and back of 


Los Angeles Automobilists Experimenting with 
Wireless Telephony from Automobile 
the wireless-telephone automobile are 
sectional poles supporting aerial wires 
and high-voltage insulators, by which 
the waves from the sending station are 
picked up and, oscillating through the 
primary coils of the tuner to the earth 
connection, set up surges of electric 
energy in the telephone receiver cor- 
responding to the voice at the trans- 
mitting station. 


AN ARAB “WIND TOWER” 


To obtain relief from the intense 
summer heat, the Arabs living in the 
towns of Bushire and Bunder Abbas, 
on the Persian Gulf, equip their mud- 
walled homes with ingenious “wind 
towers.” These are tall and hollow 


The “Wind Tower” of an Arab House on 
the Persian Gulf 
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structures above the living room of the 
house, their sides being provided with 
shutterlike slats. An open air shaft 
runs down from this tower and enters 
the room through the ceiling, detlect- 
ing a current of air downward when 
the wind stirs. A woven brush mat, 
saturated with water, is often placed 
over the lower opening of the air shaft, 
and this cools the air as it enters the 
room, 


STANDS ON HIS HEAD ON 
SKYSCRAPER 
Among the structural iron workers 


engaged in erecting the steel skeleton 
of the 22-story Second National Bank 


Copyrighted by Hal Harte 

Acrobatic Structural Worker Stands on His Head 
on Top of Upright 160 Ft. above Street Level 

building in Toledo is an aerial acro- 
bat who even shakes the nerves of his 
fellow workers by some of his “stunts.” 
He was photographed recently while 
balancing on his hands on the top of a 
steel upright which had reached a 
height of 160 ft. above the street level. 
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NEW ZEPPELIN DIRIGIBLE 
BREAKS ALL RECORDS 


One of the new Zeppelin dirigibles, 
built for the German navy and known 
as “Li,” recently flew 31 hours, in 
which it traveled 1,200 miles, making 
a new record for duration and distance. 
It started early in the morning from 
Friedrichshafen and flew all day 
through northern and western Ger- 
many in a dense fog, then sailed over 
the North Sea at a speed of 62 miles 
an hour. 

The routine on this airship is like 
that on a warship. The officers and 
crew keep four-hour watches, eat at 
mess tables, and sleep in hammocks. 
Under the car of the naval Zeppelin is 
a bomb platform. Experiments with 
this airship have demonstrated that it 
can drop 1,320 lb. of explosives without 
affecting its equilibrium. 


A DURABLE ARTIFICIAL 
LEATHER 


It is encouraging, when contemplat- 
ing the rise in the price of leather, to 
know that the efforts to produce ¢ 
good substitute for leather are meeting 
with considerable success. A prize of 
$1,000 has recently been awarded a 
Belgian inventor by an agricultural 
committee of Terni, Italy, for an arti- 
ficial leather said to possess not only 
the resistance and elasticity of natural 
leather, but its durability of wear. The 
process of manufacture consists in im- 
pregnating stout cotton cloth with 
tannic albuminoid substances. 


POWER DEVELOPMENT AT 
NIAGARA FALLS 


The hydroelectric companies on the 
Canadian side of Niagara Falls are all 
extending their plants for the utiliza- 
tion of all the water available for power 
purposes under the existing treaty be- 
tween Canada and the United States. 
The development of the American 
companies, however, is practically at a 
standstill, as they are now using all the 
water so far allotted to them by the 


| | 
ia | 
| 
5 | 


Secretary of War. The United States 
government shows no inclination at 
present to grant the additional water it 
has at its disposal under the treaty. 


FASTER BULLETS FOR NEW 
ARMY RIFLE 


The British army will soon be 
equipped with a new rifle which will 
have a barrel 2% in. longer than the 
present model, and its caliber will be 
slightly decreased, which all tends to 
increase the muzzle velocity and pene- 
trating effect of the bullet; it being 
estimated that the former will be in- 
creased by about 540 ft. a second. The 
new rifle will be about 314 oz. heavier 
than the present type. 
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Curved Section of Boston’s Electric Mail Tube 


BOSTON’S NEW ELECTRIC 
MAIL TUBES 


If experiments at present being con- 
ducted prove successful, Boston will, 
within a year, have an underground 
electrical tube service for the trans- 
portation of mail and parcels of all de- 
scriptions, which will greatly facilitate 
the handling and quick delivery of 
mail as compared with the pneumatic 
system now in use. 

This will be a new monorail system, 
in which 7-ft. cars will be shot through 
a 30-in. underground tube at the rate 
of 40 miles an hour. Experiments 
with the device have shown its prac- 
ticability. The cars, in which mail or 
parcels are to be placed, are much 
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larger than those used in pneumatic 
systems, their length being no less than 
? ft., of which three are occupied by 
the motor compartment. The inside di- 
mensions of the mail compartment are 
2 by 2 by 4 ft., which is ample to ac- 
commodate a whole sack of mail, thus 
doing away with the time-wasting di- 
viding up of its contents into small 
packages as is necessary for transpor- 
tation through the 8-in. pneumatic 
tube. Loaded, the cars are expected 
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Skeleton of Mail Tube with Sharp Grade at 
One of Terminals 


to be able to take grades of 40 deg. or 
even more. 

The tube itself is simple, 30 in. in 
outside and 24 in. in inside diameter. 
In it the cars will run on a single rail 
gripped by a two-flanged wheel, while 
two flat wheels at the sides, gliding on 
supporting rails, insure smooth and 
steady motion. The power is conveyed 
to the motor from an overhead flat 
steel band against which slides a trolley 
not unlike the shoe used on elevated 
trains for clutching the third rail, 

It is considered possible that the de- 
partment stores may avail themselves 
of this new system for their parcel de- 
liveries. 


The sale of the library of the late 
Robert Hoe, which is said to be the 
greatest auction sale of books ever held, 
came to an end recently. When the 


last book was disposed of, the sales 
totaled $1,932,060.60. The sale, which 
was divided into four sections, ex- 
tended over 18 months. 
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HIGHEST TOWER IN WORLD 
PROPOSED FOR GERMANY 


A great steel tower that will rise to 
a height of 1,600 ft., surpassing the 
Eiffel Tower by more than 600 ft., is 
proposed for 
Diisseldorf, Ger- 
many. If the 
plans are carried 
out, the tower 
will rise above 
the River Rhine, 
.a part of the 
lower portion of 
it forming a 
bridge. The legs 
of the tower at 
right angles to 
the bridge will 
rest upon two 


A 1,600-Ft. Tower Projected for Dusseldorf, Germany 


stone piers, which will lie about 650 
ft. apart on a line with the central pier 
of the bridge in the middle of the 
stream, The arches at the base of the 
tower will be 300 ft. in height. The 
top platform, which will be 160 ft. 
below the extreme summit, is to be 
80 ft. square. 

The tower will be used for scientific 
purposes, and will have a_ wireless 
installation in its top. 


“WALKING CLUB” ORGANIZED 
TO FIND CITY’S FAULTS 


A little boy in Fort Wayne, Ind., was 
struck by a train while on his way 
home from school, sustaining injuries 
that will make him an invalid for life, 
and out of this distressing accident has 


been developed a “walking club,” the 
main purpose of which is to find that 
city’s faults and see that they are cor- 
rected. “If,” said the people of Fort 
Wayne, “we did not know how bad 
conditions were at the railroad crossing 
in question, then, perhaps, there are 
other things about the city, of which 
we know nothing, but that likewise re- 
quire correction.” So the “See Fort 
Wayne First” walking club was organ- 
ized, and the idea caught on like wild- 
fire, with the result that the people are 
learning of conditions about their own 
city that they never suspected. The 
walking tours are made on Sunday 
afternoons, the routes being planned 
in advance. 


MEASURING WIND PRESSURE 
ON AEROPLANES 


A new form of apparatus for meas- 
uring wind pressure upon surfaces 
such as the planes of an aeroplane, is 
shown in the illustration. The plane is 
mounted upon an automobile so as to 
secure conditions nearly similar to 
those with which an aeroplane has to 
contend while in the air. At the top is 
the test plane of wood, which is set 
upon pivots at various angles. In the 
board are a number of small holes, each 
of which is connected by rubber hose 
to a separate pressure gauge within a 
box, and this hose transmits the wind 


Plane Mounted upon 
Auto for Recording 
the Pressure 

of Wind 


pressure to the gauges. The automo- 
bile is run over two pieces of rubber 
hose spaced apart so as to work a 
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pneumatic recording device which reg- 
isters the exact speed. At this precise 
moment the shutter of a camera inside 
the pressure-gauge box is automati- 
cally worked so as to take a photo- 
graph of the row of gauges with their 
scale. The device is being thoroughly 
tested in order to secure information 
of the greatest value to both builders 
and operators of aeroplanes. 


MOTION-PICTURE SHOW 
ON WHEELS 


A complete motion-picture outfit 
mounted upon a motor truck for mov- 
ing the show from place to place among’ 
the smaller towns where electric lights 
are not used, has been put in success- 
ful operation by a progressive Oregon- 
ian. The vehicle has a 25-hp. gasoline 
motor, a 110-volt dynamo to produce 
the electric current, and the entire out- 
fit weighs about 1,500 pounds. 


QUICK-ACTION DRILL 
FOR BRICKWORK 


A tool for drilling holes in brick, 
stone or cement, which faithfully 
reproduces the hand-hammer and drill 
effect at a speed of at least eight 
strokes every time the crank makes 
one complete turn, has been placed on 
the market. The machine, which is so 
devised that a maximum speed of 20 
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blows per revolution may be struck, 
if desired, can be operated in any posi- 
tion; does not crack the surface of the 


New Type of Drilling Machine 
for Brickwork 


material, and is claimed to make a 
neater hole than is possible by the 
hand-hammer and drill method. 


PRESSURE GAUGES OF BIG 
FLOATING DOCK 


A striking feature of the monster, 
new floating dock of the British navy, 
stationed at Sheerness dockyard, is the 
valve house, shown in the accompany- 
ing illustration. The 80 watertight 
compartments of the dock are grouped 
in sections, with separate sets of 
valves, so that each may be flooded or 
emptied independently. The valve 
house is placed at the forward end of 
the starboard wall and from it are con- 


Courtesy Illus. London News 


Pressure Gauges of Great British Floating Dock Which Indicate Height of Water in All Its Compartments 
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trolled all the valves and pumping 
equipments for the various compart- 
ments. By means of the numerous 
pressure gauges the height of the water 
in all compartments is determined. 


TWO-PASSENGER SINGLE- 
SEAT MOTORCYCLE 
The bucket seat has taken the place 


of the saddle on several European 
makes of motorcycles, but it apparently 


Mm Motorcycle with 


=> a Bucket Seat 
for Two 
Persons 


remained for a young American motor- 
cycle enthusiast to construct a machine 
having a seat of this type sufficiently 
large to accommodate two _ persons. 
The center of gravity of the machine is 
low, and the engine is mounted trans- 
versely, which is said to greatly facili- 
tate cooling, as well as making a more 
even distribution of weight. The 7-hp. 
motor is started by cranking, and the 


drive is through a bevel-gear counter-. 


shaft and thence by chain to the rear 
wheel. The seat is 30 in. wide. 


HOTEL DISPLAY ROOMS HAVE 
DISAPPEARING BEDS 


One of the Denver commercial hotels 
has many of its sample rooms so ar- 
ranged that all evidence of the rooms 
being slept in can be removed during 
the display hours. Many of them have 
bed alcoves into which the dresser, 
chairs, etc., may be moved, while a 
number of others have disappearing 
beds. There are also 12 large display 
rooms which, by the drawing together 
of folding doors, form combination dis- 
play and bedrooms, 
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HOW SEALS CUT STEPS 
IN ICE CAKES 


How seals cut steps in the perpen- 
dicular sides of ice cakes in order to 
rise from the water for the purpose of 
breathing was recorded by members of 
Captain Scott’s antarctic expedition 
with the aid of a moving-picture ma- 
chine. It was discovered that the seals, 
which formerly were supposed to leave 
the water by leaping, actually cut steps 
in the slippery suriace with the great 
canine or eye teeth. As soon as the 
teeth are placed in position, the head is 
moved rapidly from side to side until 
the ice has been cut away sufficiently 
to afford a footing for the front flippers 
of the animal. Each step has to be 
laboriously cut after this fashion until 
the body is far enough out of the water 
to be thrust up the rest of the way by 
a kick of the hind flippers, 


FIELD TELEPHONE OF THE 
MEXICAN ARMY 


In chasing, or being’thased by, rebels 
through the lonely, cactus-covered 
hills of Mexico, the federal army 
makes constant use of the field tele- 


Mexican Army Officer Using a Field Telephone 


phone. In the illustration, an officer 
is shown setting up a field instrument, 
grounding the wire by means of a 
bayonet. 
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Girl Student of Philadelphia College of Pharmacy Crossing a Stream on a Two-Rope Bridge, 
as an Exercise for the Nerves 


GIRLS CROSS RIVER ON TWO-ROPE BRIDGE 


Exercises for the nerves as well as 
for the muscles of the body play a 
prominent part in the program ar- 
ranged for both the men and women 
students of the Philadelphia College of 
Pharmacy by the physical director of 
the institution, 

Saturday “hikes” are especially ar- 
ranged to find places suitable for 
nerve-gymnastic “stunts,” or, to ex- 
press it more clearly, for gymnastic 


feats of a sufficiently daring nature to 
require steady nerves. Such a “stunt” 
is shown in the accompanying illustra- 
tion. Two ropes were strung across a 
small river that winds its way through 
the neighborhood of Norwood, and 
the students of the nerve-gymnastic 
class, men and women alike, were or- 
dered across several times. The illus- 
tration shows one of the girl students 
making the passage. 


PRACTICAL DEMONSTRATION 
OF AUTO MUD SLINGING 


Throughout the civilized world there 
has recently been an uproar over the 
mud-splashing proclivities of automo- 
biles driven at high speed over wet 
streets or roads. The owners of autos 
generally pay little heed to the com- 
plaints that are made, as they are not 
in a position to see and, consequently, 
are apt to disbelieve the statements of 
bystanders. In California an irate and 
mud-bespattered pedestrian recently 
made a picture of an automobile going 


Photograph Made in California Showing How an 
Automobile Splashes Mud and Water 
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through a small stream of water, which 
accurately shows just what the splash 
of an automobile wheel is. The front 
of the car is almost obscured by the 
mass of spray and muddy water thrown 
up by the wheels. 


A PORTABLE OUTFIT FOR 
PIGEON-PHOTOGRAPHERS 


A man who uses carrier pigeons as 
aerial photographers has constructed 
a light horse-drawn vehicle for the 
conveyance o f 
the pigeons and 
all the necessary 
paraphernalia of 
photogra- 
phy. The box 
at the top of the 
collapsi- 
ble standard is a 
pigeon loft. The 
litte house 
erected on the 
rear of the 
wagon is a dark 
room. 

In using pig- 
eons as photog- 
raphers, t h e 
camera at- 
tached to the bird so that it points 
downward when the bird flies, and the 
shutter is worked automatically by a 
timed mechanism. 
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TO SAVE ANCIENT ENGLISH 
BRIDGE OF RIVER DEE 


The foundations of the ancient Dee 
bridge, crossing the river of that name 
at Chester, were found to bé in an un- 
satisfactory condition recently and 
measures are to be taken to preserve 
the structure. The old bridge dates 
from 1280 and is one of the oldest still 
in use in England. In preserving the 


bridge, the loose material between the 
stones is to be removed, the cracks are 
to be filled up with cement, and an in- 
vert of blue brick in cement, 9 in. thick, 
is recommended throughout. 


THE UNITED STATES ARMY’S 
“FLYING BOAT” 


The “flying boat,” constructed for 
the U. S, army by Glenn Curtiss, com- 
pleted its official tests successfully. The 
climbing test, requiring a climb of 150 
ft. per minute, was accomplished when 
the machine rose to a height of 1,200 
ft. in 6144 minutes. The average speed 
in a two-hours’ test was 54 miles an 
hour, carrying a total weight of 900 Ib. 

This machine is of the latest “flying- 
boat” type, and has several features 
particularly designed for military re- 
quirements. The engine is fitted with 
a starting device by means of which it 
may be started again while the machine 
is in the water. The boat portion of 
the machine has a peculiar shape. 


Front View of the Flying Boat Constructed for the Army, Taken at Time of Test by Army Officers 
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Motor Car Built Like a Railroad Parlor Car 
and Used for Touring 


LUXURIOUS MOTOR CAR FOR 
TOURING 


A motor-car truck, upon which is 
mounted a body whose interior 
arrangement is similar to that of a 
railroad car for private use, has been 
constructed by a large manufacturer 
of automobiles. The body of the 
vehicle, which was built for the accom- 
modation of those who desire the acme 


of luxury when touring by automobile, 
is 25 ft. long, 6% ft. wide, and over 


9 ft. high. The car contains a state- 
room for the driver; a ladies’ state- 
room, with sleeping room for five, and 
a men’s stateroom, with space for four. 
The men’s compartment is also used 
as the dining and smoking room, and 
is provided with two extension tables 
and a folding desk. In the rear is the 
“kitchenette,” with every convenience 
and device necessary for both storing 
food and preparing elaborate meals. 

Each compartment is connected with 
the driver’s quarters by telephone, and 
there are- also a number of elec- 
tric call bells. The interior of the car 
is finished in solid mahogany with 
draperies of silk and plush trimmed 
with gold lace, and the floor is covered 
with a green carpet to match the fit- 
tings. The lighting system consists 
of six lights on the front of the car, two 
electric, two gas, and two oil; and 
the rear has a red tail light, an elec- 
tric dome, and two railway-signal 
lights. Under the body are five lockers 
containing planks to strengthen weak 


Interior of Car Finished with Solid Mahogany 
and Draperies of Green Silk and Plush 


bridges and a complete camping outfit 
of awnings, ropes and pickets for 
emergency cases. The car will carry 
25 people on short trips, and for long 
journeys there are ample accommo- 
dations for 11, including the driver 
and cook. 


GROWING THREE OAKS FOR 
TOWN SYMBOL 


The three trees shown in the accom- 
panying picture represent a long-con- 
tinued effort on the part of a Michigan 
town, Three 
Oaks, to perpet- 
uate a symbol of 
its name. 

Three Oaks 
originally was 
named for three 
oak trees which 
stood on the land 
now occupied by 
the town, but all 
three rotted 
away to the root, 
and since then 
the townspeople 
have been anx- 
ious to replace 
them with three 
young and vig- 
orous trees. Sev- 
eral attempts re- 
sulted in failure, but now three healthy 
young oaks stand in the pretty little 
park of the town, and give promise of 
long serving as a memorial of the fact. 
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Copyrighted by Torka Studio 


Firing one of the great - uns at Fort Worden on Puget Sound. The guns are of the 12-in. disappearing type, 


weigh 52 tons and 


e projectiles weighing 1,064 Ib., which, with a full service charge, cost $600 each. 


STRUGGLING TO FEED THE VORACIOUS OIL ENGINE 


By J. C. MILLER, M. E. 


No sooner had American manufac- 
turers ceased reading of the remark- 
able progress made abroad in power 
production by crude-oil engines, than 
notice came to them that contracts for 
fuel oil would not be renewed. 
Scarcely had the shipowners learned 


of the most successful voyages of the’ 


new oil-engined coasting ships, when 
the demands of gasoline engines for 
oil took from them the necessary fuel. 
Then a rush took place for new con- 
tracts with producers not in the old 
combination, and sooner or later they, 
too, will awake to the greater possibil- 
ities of their product, when refined. 
Then fuel oil, as such, will be of the 
past. 

Many a consumer, not well posted, 
will place the blame for this shortage 
on the great oil-controlling combina- 
tion, but really the working of the still 
older controlling combination of supply 
and demand may be seen again. De- 


mand is close to supply, and with the 
growing demand for gasoline, prices 
for refined products are at the highest 
level yet attained. This new demand 
for a higher-class product has likewise 
cut off the supply of raw material from 
other users, that the costlier product 
may be supplied. 

To the motor vehicle we must look 
as the greatest consumer of the high- 
class product, gasoline. There were 
in the United States in September, 
1912, 990,000 gasoline vehicles. A low 
average for miles traveled per gallon 
would be 15, and for a year 4,500 miles 
would be a low mileage. We must, 
therefore, provide 6 bbl. of fuel for 
each machine, or about 6,000,000 bbl. 
of the refined product per year, and 
this is far beyond any demand even 
dreamed of a few short years ago. 
Something must be done and this some- 
thing has been started with the results 
above stated. The situation is even 
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worse abroad than in America, for 
gasoline there, after rapid rises, is sell- 
ing for 37.5 cents a gallon and the 
quality is growing poorer. 

No oil is produced in England and 
a Royal Commission is now consider- 
ing its use for the navy. Private par- 
ties are building storage tanks for sea- 
going vessels’ fuel, and it appears as 
if every agency were making a com- 
bined attack on crude oil. 

In the refining of crude oil, each gal- 
lon will produce about 12 per cent of 
gasoline above .74 specific gravity. 
This percentage varies with different 
oils, but the amount given is a fair 
average, with California oil producing 
very much less and Illinois oil produc- 
ing more. The world’s total produc- 
tion of crude oil in 1910 was 327,000,000 
bbl. and of this the United States pro- 
duced 209,000,000 bbl. The railroads 
of the country in 1909 used 24,000,000 
bbl. of fuel oil, which was an increase 
of 23 per cent over the consumption in 
the preceding year. Twelve million 
gallons of gasoline were refined from 
crude oil in 1909 and 4,250,000 bbl. of 
oil were exported the same year. 

Thus it can be seen that to this coun- 
try the nations of the world must look 
for their petroleum supply, and heavy 
foreign demands have already been 
made. On the Pacific coast the old 
steam vessels of the British Columbia 
lines have been changed to oil burners, 
and the new boats are being built for 
oil. Some sections of the interior 
western Canadian railroads are now 
burning California oil in their locomo- 
tives in place of coal, which is too 
costly for this use because of heavy 
transportation charges. To anyone 
who requires liquid fuel for scme use 
or other the situation is truly one of 
concern. The oil supply from eastern 
fields is decreasing. The great oil 
companies of the country have devised 
new methods for conserving and pro- 
ducing larger amounts of the more 
strongly demanded grades, and it may 
be taken as a settled fact that never 
again will gasoline sell at prices form- 
erly prevailing. Crude-oil burners will 
never again be operated at the lower 
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prices of bygone days. Producer gas, 
coke-oven gas and the by-products of 
the coke process will enter the market 
as fuels and drive oil before them be- 
cause of their cheapness. The petro- 
leum products of the days to come will 
become more valuable than ever. 

The wonderful strides of the new 
fuel, benzol, are attracting general at- 
tention now in Europe, because of this 
oil situation. Benzol has been known 
for years as a laboratory chemical, 
much used in the arts as a solvent, but 
never looked upon seriously as a fuel, 
for sufficient demand has never existed 
to induce coke manufacturers to install 
plants, that the liquid might be pro- 
duced cheaply. 

Benzol is obtained in the manufac- 
ture of coke by the so-called Solvay 
process and is but one of the many by- 
products that make this process profit- 
able. In years, not long past, a trav- 
eler through Pennsylvania could look 
out and see the many beehive coke 
ovens sending out their smoke and 
gases into the air, and from these 
waste gases, which are saved in the 
more modern process, benzol is con- 
densed. The product was discovered 
or isolated in 1845 and for years 
experiments were made to find meth- 
ods of condensing it. In later years, 
this gas is absorbed by liquids which, 
after successive distillations, yield ben- 
zol as a fluid, having a peculiar smell, 
slightly stronger than that of gasoline. 

In a recent test of benzol in a com- 
mercial motor car on the noted Brook- 
lands track an increase in mileage of 
26 per cent per gallon over ordinary 
gasoline was secured, with no adjust- 
ments to the carburetor. One fuel 
was alternated with the other, and 
while gasoline carried the car 19.46 
miles per gallon, the new fuel, under 
exactly similar conditions, showed 
24.68 miles per gallon. Thirty-five 
miles per hour was attained by the car 
with gasoline, while 55 was reached 
with benzol. Strange to say, all the 
output of the one big English plant 
which is distilling the new fuel is con- 
tracted for by foreigners. 

Germany has taken great interest in 
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Automobile Racing on Soup-Bowl Track Which has a Diameter of Only 70 Feet 


the new fuel and Prince Henry of 
Prussia is pushing its manufacture. 
The German government has just 
ordered a benzol plant to be erected on 
government property, which will use 
government coal and be capable of 
producing no less than 6,000,000 gal. 
of benzol per year. 

England will need 40,000,000 to 
50,000,000 gal. yearly, and as it has the 
coal fields necessary and is now pro- 
ducing the coke, it is fair to assume 
this waste product will be recovered 
and replace the petrol, otherwise gaso- 
line, now wholly, imported. 

In the United States the rising price 
of gasoline is also stimulating the 


coke plants to new endeavor along the - 


line of benzol production. 


FIFTY-FIVE MILES AN HOUR 
ON SOUP-BOWL TRACK 


An automobile speeding at 55 miles 
an hour around a soup-bowl track hav- 
ing a diameter of only 70 ft., and a 
slant of 75 deg., is a sight watched 
daily at a resort near Los Angeles. The 


car is taken to the floor in a specially 
designed elevator, two or three turns 
are made on the level, and the ascent 
begins as soon as a sufficient speed has 
been attained. 


ARTISTIC PICTURE MADE OF 
PAPER 


A picture, which was made almost 
entirely of paper and may be used to 
decorate the wall of a store, or house, 
is shown in the illustration. The beau- 
tiful effect was produced by using 
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This Picture was Made Almost Entirely of Crepe Paper 
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crepe paper, in brick design, for the 
wall, and white jewelers’ cotton gave 
the appearance of snow upon the cop- 
ing of the building and upon the trees. 
The sky is represented by gray crepe 
paper; orange-red tissue covers the 
sun, while the icicles are white crepe, 


cut as shown and fastened to real 
grapevines. An outline of the picture 
was first sketched in pencil on a large 
sheet of paper, and each color of tis- 
sue or crepe desired was cut out and 
pasted in its proper place upon the 
pencil sketch. 


POSTAGE-STAMP VENDING 
MACHINE ADOPTED 
An entirely new  postage-stamp 


vending machine, which has_ been 
adopted by the government, will, in 


Postage-Stamp Vending Machine Adopted by the 
Government 

course of time, supplant hundreds of 

employes and close the retail stamp 

windows in many of the larger post- 

offices of the country. One or more 


wholesale windows will be maintained 
for those who purchase stamps in 
quantities, or who use the less common 
denominations. This machine will 
also find a place in the substations, 
and possibly in the big department 
stores. There are no levers or knobs 
to be worked by the public, the mech- 
anism of the machine, which sells one 
and two-cent stamps, being operated 
by a trigger, pulled when the pennies 
are dropped in the slots. 


NEW YORK’S SKYSCRAPER 
APARTMENT HOUSES 


New York apartment houses, fol- 
lowing the example set by office build- 
ings, are steadily growing to greater 
height, the latest skyscraper of this 
class having 17 stories. Apartments 
in New York cannot be built taller 
than 11% times the width of the thor- 
oughfare they face. Park avenue, on 
which the apartment house in question 
stands, is 140 ft. wide, including the 


parking place in 
railroad cut. It 
oughfare in the 
apartment, 210 ft. 


the center over the 
is the widest thor- 
city, and thus this 
in height, is the tall- 


est that may be erected at present. 
Among the features of this  sky- 
scraper apartment house is a separate 
hall in each apartment for the servants, 
so that they may go from one end of 
the apartment to the other without see- 
ing, or being seen by, persons in the 
entertaining or living rooms. 


@The coal lands of Cambria County, 
Pa., are in such demand that the coal 
rights under graveyards are being sold 
off. One cemetery in the southern 
part of the county is said to cover a 
bed of coal that extends 500 ft. down. 
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ENORMOUS POWER FROM 
WATER MAINS 


The city of San Francisco is plan- 
ning to have for sale within a few 
years for lighting and manufacturing 
purposes electric power to the amount 
of 157,000 hp., all developed a& a side 
issue in connection with its proposed 
Hetch Hetchy Valley water supply. 
Complete plans for the immediate and 
final- building of the great system have 
been filed with the government, as fed- 
eral permission will be needed. 

In many particulars the plans call 
for some great engineering feats such 
as damming of the Hetch Hetchy Val- 
ley to fill it to a depth of 270 ft., and 
the construction of an aqueduct tun- 
nel, 12 miles long. This part of the sys- 
tem will not be built for some years. 

The power plans, which also cannot 
be attempted at first, call for 
three power plants. One 
will be 141 miles from 
the city, where the 
aqueduct will 
permit a fall 
of 1,250 
ft., water 
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to the amount of 400,000,000 gal. a 

day falling through. This will give 

70,000 hp. every hour of the day. 
Nineteen miles farther along the 

aqueduct and away from the city, the 

same amount of water is available, and 

the net drop will be 1,325 ft., which 

will give 75,000 

hp. The third 

plant will be at 

the tunnel from 

Hetch Hetchy. 


Bigger than any battleship now in the United States service is the Argentine battleship 
“‘Rivadavia,"’ which is nearing completion at Quincy, Mass. The armament is now being installed, 
and the dreadnought will soon be ready for her trial trip. 
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BUILDS CHIMNEY WITH 
WAGON WHEEL 


The wagon wheel appearing at the 
top of the illustration of a concrete 
chimney recently erected in Traverse 
City, Mich., was used to keep the 
steel framework of 


at their command, but the balloon con- 
tinued to descend in spite of all their 
efforts to make it rise. Down, down, 
it sank, while those on board shouted 
with might and main, until it was 
about 50 ft. above the deep water of 
the channel. Still the frightened bal- 
loonists continued to 


the chimney in place 
while the cement was 
being applied. The 
wheel was raised to 
its position by means 
of a vertical shaft be- 
ing passed through a 
section of pipe in the 
hub. Clamps and guy 
wires, attached to 
hooked bolts in the 
rim of the wheel, held 
the shaft and wheel 
securely in position. 
The hooked bolts also 
served as retainers for 
the vertical steel ribs, 
while a plank, fast- 
ened across the wheel, 
acted as a support for 
the hoist by which the 
concrete was elevated 
to the workmen. 


SAVED FROM 
DEATH BY A 
MATCH 


To be saved from 
death by lighting a 
match just as they 
were on the verge of 
drowning in the Eng- 
lish Channel was the 
thrilling experience 
that recently befell 
two aeronauts of the 


shout, but they failed 
to attract the atten- 
tion of anyone aboard 
the passing vessels, 
The helpless aero- 
nauts were now with- 
in a few feet of the 
water and, just as 
they were about to 
resign themselves to 
their fate, they saw a 
light sev eral hundred 
yards distant, which, 
as they learned later, 
came from the boat of 
some fishermen who 
were setting their 
nets for the night. 
The balloonists 
shouted again and 
again, but could not 
make the fishermen 
hear their cries. The 
basket of the balloon 
finally touched the 
water and, this 
critical moment, one 
of the men discovered 
three dry matches in 
his pocket. One of 
these was struck and 
it went out instantly. 
The second one did 
likewise. The remain- 
ing one was struck 
and, fortunately, its 
tiny flame was seen 


Royal Aero Club of 
London. The two 
men almost lost their 
lives while making an attempt to fly 
across the channel in their balloon, 
which, at a height of about 4,000 ft. 
suddenly encountered a heavy rain and 
began to sink. The horrified pas- 
sengers threw out every ounce of bal- 
last on board and used all other means 


Wagon Wheel Holding the Steel Ribs of by the fishermen who, 
Chimney in Position 


thinking that it was 
a boating party in dis- 
tress, shouted to them to row their 
boat ‘alongside. To their utter aston- 
ishment they heard the aeronauts shout 
through the darkness that they were 
helpless in a balloon. Hurriedly cut- 
ting away their net the fishermen 
rowed with all haste to the disabled 
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balloon, which was fast settling in the 
water. After the balloon was ripped 
open to allow the gas to escape, the 
two exhausted men were lifted into the 
boat and taken ashore. 


RENTING CARBURETORS A 
NEW BUSINESS 


Renting carburetors for automo- 
biles, instead of selling them outright, 
is the rather unusual business of a com- 
pany in New York City. The monthly 
rental fee originally charged was equal 
to 50 per cent of the quantity of gaso- 
line saved by using the company’s de- 
vice, and the minimum fee ranged from 
$25 up to $100 per month, according 
to the size required, but the fees have 
since been made arbitrary. 


FATAL HEAD-ON COLLISION AT 
INDIANAPOLIS 


Eleven persons in the two passenger 
coaches and the engineer and fireman 
of the passenger locomotive were killed 
in this head-on collision at Indianapolis 
recently. The collision was due to the 
fact that a switch was left open when 
the freight train drew onto the siding 
to let the passenger train pass. When 
the photograph here reproduced was 
taken, the bodies of the engineer and 
fireman were still pinned in between 
the cab and tender. Four clerks in the 
mail car were injured, but not seri- 
ously. 
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CASH REGISTER MOUNTED ON 
REAR OF AUTOMOBILE 
Automobiles with a large cash regis- 


ter mounted on the back of each, pro- 
tected by a trunklike box when not on 


Cash Register Mounted on Motor Car, for 
Demonstration Purposes 


display, have been furnished to a num- 
ber of salesmen of one of the large 
cash-register manufacturers. With 
this equipment, the salesman can drive 
up in front of a store and show the pro- 
prietor the working of the largest cash 
register made, 


In drop-forge plants there is usually 
a large surplus of exhaust steam from 
the hammers. An Ohio plant converts 
this waste steam into electrical power. 


A Collision in Which the Engineer and Fireman of the Passenger Locomotive and 11 Other Persons were Killed 
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THE LANTERN CEREMONY OF 
BRYN MAWR COLLEGE 


One of the famous student ceremo- 
nies of Bryn Mawr College is Lantern 
Night. On that night the freshmen, 
dressed in white and wearing their 
black caps-and gowns for the first time 
in public, march noiselessly into the 
cloister and stand in a wide half circle 
against the buttresses of the library. 
Then the sophomores, each carrying a 


lantern, march in to the strains of an 
old Greek song, and present the lan- 
terns to the freshmen. The lanterns 
chosen for the ceremony, always ar- 
tistic in design, are of different pattern 
each year. Each freshman retains the 
lantern she receives as a valued keep- 
sake, but there is always an extra one 
for the college, and the number of 
these has grown to such an extent that 
a department has been reserved in the 
trophy hall for their display. 


A BIRTHDAY CAKE FOR 
A CITY 


San Jose, Cal., held a public birth- 
day celebration recently, the event be- 
ing the 135th anniversary of the 
city, and the most interesting 
feature of the celebration was 
a birthday cake 4 ft. high and 
12 ft. in circumference. It was 
surmounted by a candied rep- 
lica of the San Jose electric 
tower, was decorated with 135 
candles, and weighed 500 Ib. 


WATER - PIPE 
LEAKS FOUND 
WITH BLUE 
SOLUTION 


That an ordinary 
blue coloring so- 
lution can be used 
for discovering 
leaks in wooden "OY z 
water pipes was ee 
recently demon- 
strated by an en- 
gineer who made 


an examination of The Birthday Cake of San Jose’s 135th Anniversary 


THDAY 


the large wood-stave pipe through 
which water is brought to Quincy, IIl., 
from the Mississippi River. By pour- 
ing one gallon of a dark blue solution 
into the intake end of the pipe and 
noting the time of its reappear- 
ance at the other end of the 
pipe it was found that the solu- 
tion required 37 minutes to 
make the passage, while the 
service pump was operating at 
a speed sufficient to have drawn 
the solution through in about 
17 minutes under ordinary cir- 
cumstances. As this_ result 
clearly indicated 
that something 
was wrong with 
the pipe, a diver 
was sent down to 
make a thorough 
examination. It 
was ascertained 
that the pipe had 
a number of large 
holes. After these 
had been tightly 
closed by means 
of boiler plate, 
rolled to the out- 
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side diameter of the pipe, and clamped 
into position with large screws, the 
pipe was again tested with the blue 
solution, which appeared at the dis- 
charging end of the pipe in just 12 
minutes after it was poured in at the 
intake end. 


TROPHY FOR LONG FLIGHT 
AWARDED 


The Pommery trophy, which, to- 
gether with a money prize of $1,500, 
is awarded twice a year to the airman 
who during the previous six months 
has made the longest flight with only 
a limited number of stops for fuel, 
was last won by M. Daucourt for his 
flight, on Oct, 6, 1912, from Valenci- 
ennes, in northern France, to Biarritz, 
on the Bay of Biscay, near the Spanish 
border, a distance, as the crow flies, 
of 528 miles. The trophy must be de- 
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Pommery Trophy for Long-Distance Flight, the 
Figures, by Max Blondat, Depicting a 
Group Watching an Aeropl 


fended by the winner for two more 
periods, but cannot be won away from 
him unless some one surpasses the dis- 
tance flown by him, 


LIVE DOG AS PART 
OF A MUFF 
Wearing a real live dog as part of 


a muff is a fad which may gain con- 
siderable headway among ultra-fash- 


An Animated Muff 


ionable women in this country. An 
interesting combination is shown in 
the accompanying illustration. The 
spitz puppy seems perfectly at home 
in his little pocket in the rear of the 
big gray-wolf muff, from which he 
gazes at the passers-by and into the 
shop windows with his mistress. There 
is room for the puppy to cuddle down 
in the pocket if the weather is cold. 


NEW SOUNDING BOARD FOR 
CHAMP CLARK 


A new sounding board of heavy oak 
has been constructed and placed on 
Champ Clark’s desk in the House of 
Representatives to withstand the 
powerful blows of the Speaker’s gavel 
which completely ruined the old board 
during the last session. 
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AEROPLANE PHOTOGRAPH OF 
AEROPLANE PLANT 

A bird’s-eye view of the Euler aero- 

plane plant, Germany, as photographed 

from one of the Euler aeroplanes, is 


COURT DECIDES THAT DITCH 
IS NOT PART OF ROAD 


That a ditch is not part of the road, 
but a separate piece of construction, 
has been decided by a New York court 
in a case involving the 


payment of damages 
to an automobile 
owner by an insurance 
company. The auto- 
mobile in question ran 
into a ditch and was 
damaged, and a jury 
awarded full 
amount asked, $767. 
The insurance com- 
pany then attempted 
to have this verdict set 
aside, claiming that 
the accident policy did 
not cover damage to 
the car through collis- 
ion with any part of 
the road, and alleging 


A View of Aeroplane Plant, Obtained from an Aeroplane 


shown in the accompanying illustra- 
tion. Upon the lawn at the front of 
the main building are flower groups 
arranged in the form of a Gnome 
motor with propeller attached. The 
factory building and hangars are of 
considerable size. 


LONG COAL TRAINS DUE TO 
SCARCITY OF TRAINMEN 


It has been said that the great length 
of the coal trains in the Pennsylvania 
fields is due not to a desire to break 
records, but to lack of trainmen. A 
train of 133 empty coal cars was re- 
cently moved from the Perth Amboy 
docks to the yards at Mahoning, Pa., 
for distribution to the mines. This 
train was 7,000 ft. long, and was drawn 
by two locomotives, a third pushing. 


CA balloon, 160 ft. in length, with a 
capacity for nine persons and made 


like the “Parseval,” the German mili- 


tary dirigible, is being built in Austria 
for an amateur aeronaut of St. Louis. 


that the ditch was a 
part of the road. The 
judge denied the mo- 
tion, and, in giving his opinion, cited 
three dictionaries as authority for his 
decision that a ditch, although it runs 
alongside a road, is not part thereof. 


KEEPING TAB ON BIRDS BY 
LEG BANDS 


Putting aluminum bands upon the 
legs of birds and stamping each band 
with a number which is recorded in 
a book for the purpose of identifica- 
tion in case any of the birds are 
caught, is a plan in use by an English 
association that has been studying the 
migratory routes of birds for some 
time. Last year a total number of 
11,400 birds were registered in this 
manner in England, while in America 
where the system has but recently been 
introduced, only 2,300 bands have been 
used. Although the plan has not been 
productive of any specially important 
results thus far, it has disclosed the 
fact that certain birds will reappear at 
places where they have not been for 
years, 
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Floating Island of Matted Vegetation in the Gatun Lake Carried by Winds to the 
Shore and Hemming in a Motorboat 


FLOATING ISLANDS IN THE 
GATUN LAKE 


Floating islands of large size have 
been formed in the Gatun Lake at 
Panama, as the great artificial lake has 
filled up behind the Gatun dam, and 
while the development is only tempo- 
rary, some of the islands are a minor 
nuisance at present. Freshets along 
the Chagres River, which is filling the 
lake, brought the lake level up to al- 
most 60 ft. by the middle of Decem- 
ber, and the rising water brought to 
the surface quantities of vegetation 
which carried with them some earth, 
so that much of the vegetation con- 
tinued to grow and mat together. A 
few of the islands are firm enough to 
hold the weight of a person. 


WHY PEOPLE KNOCK 
ON WOOD 


The habit that people have of knock- 
ing on wood, such as a table or chair, 
was inherited from pagan ancestors, 
who believed that little gray gnomes 
lived in the earth, and, when they 
wandered through forests long ago, 
gently tapped on the bark of the trees 
for the good wishes of the fairies to 
protect them from the malice of the 
gnomes. The rustling of the leaves or 
the swaying of the branches was re- 
garded as an answer promising pro- 
tection, 


PLAYHOUSE FURNISHED BY 
KINDERGARTEN PUPILS 


This playhouse, used by the children 
of a kindergarten, was constructed by 
the pupils of a vocational school, and 
the iurniture for it was likewise sawed 


This Playhouse was Furnished and Decorated by | 
Kindergarten Children 


out by them. The kindergarten chil- 
dren themselves, however, put the fur- 
niture together, decorated the interior, 
and fitted it with all the appliances of 
the home, such, for instance, as a bed 
with stenciled linen, a stove, cupboard 
with dishes, and even an imitation tele- 
phone. 


SELLING ICE OF GREAT 
GLACIER 


One of the most famous glaciers 
of Switzerland, that of Saleinez, is 
being blown up and sold to residents 
of distant towns since the opening 
of the great St. Bernard railroad 
has provided a means for its dis- 
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View of the Nearly Completed Gatun Locks, Which Gives a Good Idea of Final Appearance 


tribution at a profit. The great mass 
of ice is blasted with dynamite and the 
blocks are shot down an inclined pas- 
sageway, almost a mile and a half long, 
to the bottom of the valley where the 
ice is loaded upon railroad cars. 


AUTOMATIC SANITARY BREAD 
BOX FOR RESTAURANTS 


A sanitary container 
for sliced bread, auto- 
matically operated, de- 
signed for tables and 
counters in restau- 
rants, is here shown. 

The box or case 
has glass walls 
in a nickelplated 
frame. When a 
button at one 
corner is pressed 
by the diner the 
lid flies up and a 
slice of bread is 
presented, When 
the slice is re- 
moved the lid 
automatically drops and is locked un- 
til the button is pressed again. The 
box is constructed to hold about a 
dozen slices of bread, which it keeps 
fresh and moist. The standard upon 
which the bread is placed rises a dis- 
tance corresponding to the average 
thickness of the slices every time the 
lid is raised. 


THE NEARLY COMPLETED 
GATUN LOCKS 


This general view of the Gatun 
locks, with the north end of the locks 
in the foreground, shows fairly well 
how they will look when completed. 
The water is held from entering the 
locks by cofferdams erected across the 
entrance and exit. 


REQUIREMENTS FOR HYDRO- 
AEROPLANES AT MONACO 


The international motorboat races at 
Monaco this year will include hydro- 
aeroplane events for the first time. 
The tests required of this type of craft 
before they may enter are rather severe. 
The motor must be started from the 
pilot’s seat, a run on the water for 300 
ft. must follow, then the craft must rise 
to a height of about 1,600 ft., returning 
to the water within an interval of a half 
hour. The last 350 ft. of the return to 
the water must be a “vol-plane,” the 
motor being stopped, not throttled 
down, and then the machine must be 
hauled from the water by means of a 
crane or tackle from a boom. 


CIt has been estimated that the grand 
total of business that will be transacted 
in the automobile industry and _ its 
allied accessory industries in the 
United States will be, in 1913, nearly 
one billion dollars. 
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NO MONOPOLY IN COLOR 
FOR TAXICABS 


In rendering a decision in the fight 
of a taxicab company of New York to 
restrain other taxicab owners 
from painting their machines 
yellow, a color which 
this particular com- 
pany claimed to 
have made 
distinctive in 
taxicab deco- 
ration, the 
court declined 
to draw a 
color line, The 
decision stated 
that it is too 
w el 1 settled 
to require ex- 
tended discussion 


the 
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that no one may monopolize a particu- 
lar color. The only cases in which the 
courts have recognized the exclusive 
right to a color are those in which the 
particular color is employed in com- 
bination with other characteristics, 
which, taken together, present a new 
and distinctive feature from that used 
by others engaged in a like business. 


CA New York man has built a motion- 
picture theater in his country home 
near Stamford, Conn. The theater, 
extending from the basement to the 
second floor, is 35 ft. long by 20 ft. 
wide. The dining room on the first 
floor is carried a few feet over the the- 
ater floor in the form of a theater box 
so that his guests may view the pic- 
tures while they dine. 
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MANEUVERING THE SWISS 
ARMY 


The expanse of crusted snow is 
a pass near St. 


Gothard, Switzer- 
land, and_ the 
figures zig- 


Swiss Troops 
Marching over 
Mountain Pass 


zagging across it are fortification 
troops of the Swiss army in march- 
ing maneuvers. 

Although the population of Swit- 
zerland is not more than about three 
and a half million, that country is 
credited with an army, on a peace 
footing, of 208,000 men, which is 
nearly three times as large as the 

standing army of the United States. 


JOSEF HOFMANN INVENTS 
AUTOMOBILE SPRINGS 


Air cushions to take the place of 
springs on automobiles, invented by 
Josef Hofmann, the famous pianist, are 
now being manufactured. Four brass 
cylinders for compressed air rest on 
the axles under the four corners of the 
automobile body, taking the place of 
the usual steel springs. It is claimed 
that these cylinders, by means of pis- 
tons and_ soft-leather diaphragms, 
greatly reduce the swaying and jolt- 
ing. It is likewise claimed that the in- 
vention is adaptable to all kinds of 
roads, regardless of the speed or 


weight of the machine. 


| 
| 
aif 
LIT 
| 


228 POPULAR MECHANICS 


BATTERY FOR LAMPS WORKS 
IN CAKE OF ICE 


A battery for two small electric 
lamps, performing its functions while 
frozen in a cake of ice, was a novel 
feature of one of the exhibitors at the 
St. Louis automobile show. In the 


Electric Battery for Electric Lamps 
Working in Cake of Ice 


process of freezing the battery and the 
wire to the lights, the battery was sus- 
pended in a can of water, which was 
then refrigerated. 


GOVERNMENT NOW CONTROLS 
WIRELESS 


The practice of wireless telegraphy 
in the United States is now under gov- 
ernment control, and the owners and 
operators of apparatus for radio com- 
munication under certain conditions 
are now required to obtain licenses. 
General amateur stations are restricted 


to a transmitting wave length not ex- 
ceeding 200 meters, or about 650 ft., 
and a transformer input not over one 
kilowatt, but special amateur. stations 
may be licensed to use a longer wave 
length on application to the Secretary 
of Commerce and Labor. Another 
section of the law requires all vessels 
bound upon a journey of 200 miles or 
more, and carrying 50 or more pas- 
sengers, to have at least two wireless 
operators aboard, in order to in- 
sure constant attendance. These oper- 
ators are required to undergo a gov- 
ernment examination and obtain a 
government license. Another provis- 
ion is that the sending of all messages 
in the same zone must cease after a 
call of distress has been sent out by a 
vessel, except those relating to the 
vessel in distress. The law does not 
apply, either afloat or ashore, to ap- 
paratus not equipped for sending, nor, 
ashore, to apparatus for sending and 
receiving between points in the same 
state, if the effect of such transmission 
does not extend beyond the state, or 
does not interfere with the reception 
of radiograms from beyond the state 
or interstate communications. 


THE HAND-DUG OIL PITS 
IN SIAM 


Although oil is said to exist in con- 
siderable quantities in Siam, the 
methods of obtaining it are exception- 
ally crude, and the commercializing of 
the crude product consists simply of 
selling it to villages bordering the oil 
areas. No effort has yet been made 
to sink regulation wells, the oil being 
obtained by digging pits about 60 ft. 
deep and bailing the oil from the bot- 
tom by means of a bucket or bag, at- 
tached to the end of a long pole made 
of bamboo stems fastened end to end. 


@Special cars, with nurseries for 
babies, were suggested as desirable 
new equipment for overland and lim- 
ited trains on the Burlington system 
at a recent meeting of passenger 
agents, 
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PLAN SUSPENSION BRIDGE 
NINE MILES LONG 


Specifications for a suspension 
bridge to be built over San Francisco 
Bay between San Francisco and Oak- 
land were recently presented to the 
San Francisco super- 
visors by a Los Angeles 
engineer. His plans 
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surface. 


The most notable feature of the 
bridge, in the opinion of the engineer 
who planned it, and likewise the most 
difficult problem to be encountered in 
the construction of any bridge across 


call for a bridge 914 


miles in length, includ- 
ing its approaches in 
the two cities. This 
bridge, to be the long- 
est and in every way 
most massive in the 
world, would be sup- 
ported by 10 piers, = 
placed 2,230 ft. apart, is 
and it would cross the 
bay at an elevation of = 
180 ft. above the water. Tih. 
The proposal has 
been indorsed by many 
important commercial 
bodies on both sides of ai 
San Francisco’ Bay, 
including the San Fran- 
cisco Chamber of Com- 
merce. The United 
States Senate acted favorably upon the 
measure, granting permission to land 
at Goat Island between San Francisco 
and Oakland, and also upon the 
Presidio military reservation in San 
Francisco. The estimated cost of the 
structure is $26,000,000, two-thirds of 
which would be equally borne by the 
cities of San Francisco and Oakland. 
It would necessitate a general election 
and subsequent bond issue by both 
cities to carry through the project, 
which would require seven years. 
The bridge proper, supported by 10 
steel cables cut through the top of the 
piers, would be a three-deck structure, 
118 ft. in height and 180 ft. wide, and 
capable of accommodating 24 railroad 
tracks besides automobile ways and 
footwalks, The cables would be 20 in. 
in diameter with a tensile strength of 
35,000 tons. The suspension of the 
bridge is planned so that, even should 
it sway with heavy winds, its decks 
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Cross Section of Proposed Suspension Bridge, Carried by Ten 
Overhead Cables and Having Accommodations for 24 
Tracks besides Roadways and Footways 


San Francisco Bay, lies in the estab- 
lishment of foundations upon which 
the piers would rest. In the proposed 
bridge the piers would rest upon steel 
caissons 320 ft. long, 225 ft. wide, and 
150 ft. in height; these caissons, to be 
constructed in drydocks, would be 
towed out to the points at which the 
piers are to rise. The caissons would 
have a weight of 80,000 tons but a 
buoyancy of 110,000 tons. By releas- 
ing the air within the caissons, they 
would naturally sink to the bottom of 
the bay and deep into the mud. The 
deepest pier, it is estimated, would 
sink to a depth of 116 ft. below the top 
of the mud at the bottom of the bay. 


An agricultural paper says cheese- 
cloth coverings for plants are better 
than glass, for the reason that the cloth 
permits the moisture to reach the 
plants and at the same time gives 
ample protection. 
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would be kept parallel with the earth’s 
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SHELL TO EXPLODE GAS IN 
BALLOON ENVELOPE 


The invention by a German engineer 
of a projectile intended to explode a 
balloon or dirigible by igniting the gas 
in its envelope when striking it, was 


Shell Which will Not Explode Until Hooks on the 
Side Tear through Balloon Envelope 


mentioned recently in this magazine, 
and the rather ingenious construction 
of the projectile is shown in the sketch 
herewith. The first diagram shows it 
as flying through the air, the side trig- 
gers having turned out after the pro- 
jectile left the rifle, and the second, 
after having penetrated the envelope 
of a balloon. When leaving the barrel 
of the rifle, the claws (1) are pulled 
outward by the springs (2) and to- 
gether with the dogs or pawls (5) form 
asort of triggerwhich, when the projec- 
tile tears through the balloon fabric, are 
released, permitting the detonator (4), 
actuated by a powerful spring, to enter 
the charge of explosive contained in 
the part 3, exploding it and thus ig- 
niting the gas in the balloon. The 
projectile or bullet is fired by old-type 
Mauser rifles, having a bore of .43 in. 
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SENDING FIRE ALARMS OVER 
TELEPHONE WIRES 


A system, by which fire-alarm sig- 
nals are sent automatically over tele- 
phone lines to fire headquarters, is in 
operation in Rochester, N. Y. The 
system may be operated over telephone 
wires that are connected by operators 
at the telephone exchange; or it may 
be attached to the lines of an auto- 
matic telephone service which does 
not require an exchange operator. The 
new fire-alarm system has call boxes 
or stations somewhat similar, in size 
and shape, to those in general use, and 
they may be placed at any point where 
a fire-alarm box is desirable. These 
boxes, which do not require a key for 
opening the box or operating the in- 
terior mechanism, contain the trans- 
mitter and other parts necessary to 
send in an alarm by simply pressing 
the finger upon a key or button in the 
lower part of the box. When this but- 
ton is pushed a clocklike arrangement 
within the box is set in motion, which 
causes a signal to be displayed upon 
the switchboard at the telephone ex- 
change. The instant this signal is 
seen by the operator, the telephone 
wire from the call box is connected 
with another telephone wire leading to 
fire headquarters, where the alarm is 
registered in the usual way. 


BABY TUBS MADE INTO 
INFANT INCUBATORS 


A novel homemade infant incubator, 
excellently fulfilling its purpose, was 
made recently by a physician on the 
staff of a St. 


Paul hospital 
out of two infant 
bathtubs, a metal 
stand, a_ table, 
a thermostat, an 
incubator lamp, a 
length of rubber 
gas tubing, and 
a gas-regulating 
glass tube. 
The outfit was 
mounted on a table like a chafing dish, 
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the gas heater being placed under it. 
One bathtub was partly filled with 
water, and in this rested the second 
tub, which contained the baby. The 
thermostat was regulated to keep the 
water at a uniform temperature of 104 
deg. F. 

Any physician could assemble such 
an incubator in an emergency, and it 
would be found serviceable whenever 
a feeble or delicate baby requires con- 
stant application of artificial heat, as 
well as for premature infants. 


ENERGY-COST METER FOR 
ELECTRIC UTENSILS 


An energy-cost meter designed es- 
pecially for use in the display of 
electric cooking utensils and small elec- 
trically driven ma- 
chines, is now being 
exhibited in show win- 
dows and_ salesrooms. 
Its purpose is to give an 
authoritative answer 
to the question, “How 
much does it cost to 
operate?” This ques- 
tion is asked by the ma- 
jority of purchasers of 
such devices, and to an- 
swer the question by 
connecting the meter to 
the device, at which the 
hand immediately points 
to the number of cents 


operate, is more assur- 
ing than a verbal answer. The meters 
are so calibrated that the reading of 
the dial corresponds to the station’s 
rate for service. 


DOUBLE DAVITS FOR 
OCEAN LINERS 


Following the sinking of the “Ti- 
tanic” the suggestion was made that 
“nesting” the lifeboats would help 
solve the problem of storage space. 
Now double davits have made their ap- 
pearance, As shown in the illustra- 


tion an auxiliary set of davits is at- 
tached to the standards of the main 
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per hour that it costs to — 
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An Arrangement of Double Davits for Ocean Liners 
davits, the purpose of the auxiliary set 


being to handle the lower boat when 
the first has been swung out. 


FROG’S-LEG RECEIVER FOR 
WIRELESS MESSAGES 


Among the great number of wireless 
receivers recently constructed in 
France, some of which have been de- 
scribed from time to time in these 
pages, perhaps the most interesting is 
that devised by a French physiologist, 
in which a frog’s leg, famous in the his- 


i// Apparatus for Recording Wireless 
Messages with Frog's Leg 


tory of electrical science since the days 
of Galvani’s epoch-making experiment, 
plays a leading part, serving, in fact, to 
record the wireless message on paper, 
something, it is stated, never before at- 
tempted. 

The sciatic nerve of the leg, cut be- 
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low the knee, is laid bare for some dis- 
tance and connected into the micro- 
phone circuit of the receiver; one end 
of the leg is pinned securely to a base 


Record of Time Signal, 10:47: One Dash, Two Dots, 
Repeated Four Times, and One Strong 
Impulse at the Exact Minute 
and the other end connected with a 
pivoted lever, the longer arm of which 
faithfully produces a magnified record 
of the contractions and expansions of 
the muscles, caused by the electrical 
impulses, on the smoked paper of a 

drum revolved by clockwork. 

By means of this simple apparatus 
the inventor, M. Ch, Lefeuvre, profes- 
sor of physiology at Rennes Univer- 
sity, has recorded the time signals sent 
from the Eiffel tower station in Paris, 
about 230 miles distant. A sketch of a 
record as made by the frog’s-leg appa- 
ratus is shown herewith. All time sig- 
nals sent from the Eiffel tower begin 
with a series of signs calling attention 
to the coming of the signal proper. 
Thus the 10:47 signal begins with a se- 
ries of one dash and two dots, repeated 
four times and followed by the time 
signal, a short, abrupt wave. 

It must be understood, of course, 
that this apparatus has no commercial 
possibilities, as the frog’s leg and its 
nerve do not retain their sensitivity 
very long. 


LAUNDRY CAR FOR RUSSIAN 
TROOP TRAINS 


Several special laundry cars have 
been built for the Russian government 
railways and will be used in connection 
with troop trains, and the like. These 
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cars are 62 ft. in length, and contain a 
steam boiler, condensing tank, a feed 
pump, cold and hot-water tanks, a 
soda-cleansing tank, two washing ma- 
chines, centrifugal driers, a mangle, fan 
ventilator, and disinfector. 


TIRE PROTECTION DURING 
WINTER INACTIVITY 


Tire waste in the cold winter months, 
during which many cars are laid up, is 
very extensive, due to the fact that the 
majority of people do not know what 
precautions are necessary for protec- 
tion, One of the automobile magazines 
advises that, in laying up a car, the 
tires should be removed from the rims, 
washed thoroughly with soap and 
water, carefully wrapped with strips of 
paper or cloth, and stored in a dark 
place kept as nearly as possible at a 
temperature of 50 deg. If the tires are 
to remain on the wheels for a consider- 
able period in which the machine is out 
of service, the wheels should be jacked 
up and the air pressure in the tires 
should not exceed five pounds, 


RIGGING SHIPS ALMOST 
A LOST ART 


Since the advent of the steamship, 
the business of building sailing vessels 
has gradually declined to such an 
extent that it is difficult to secure the 
services of an experienced rigger when 
one is needed, A call, sent out recently 
for a sailor to rig the model of a whal- 
ing ship, revealed the fact that it was 
practically impossible to find 
a seaman who understood the 
art of rigging vessels suffi- 
ciently well in all its details 
to do the work required. 
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GREAT POWER-TRANSMISSION SYSTEM A POSSIBILITY 


The linking up of the electric power 
stations of the large cities of the coun- 
try so that these stations can help each 
other supply energy during the peri- 
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nearer to a steady amount. The cost 


of producing electric energy depends 
to a large extent on the load factor. 
The station must be such as is re- 


ods of the maximum demand upon 
each, is an economic transmission de- 
velopment that may be expected in the 
future. Such a development, if car- 
ried to its fullest possibilities, would 
comprise a network of energy-trans- 
mission lines covering the country just 
as the railroads do today, making it 
possible to take advantage of the d’i- 
ferences in time of different cities. 
New York, Philadelphia and Boston, 
for instance, might be connected up 
with Buffalo, Cleveland, Detroit, St. 
Louis, Chicago, and so on, across the 
country. The period in which the de- 
mand for power is greatest in one of 
these cities will differ from that of 
some other one, and, with the sta- 
tions interconnected, they could help 
each other meet the maximum demand, 
energy being transmitted from one sec- 
tion to another, as needs required. The 
growth of such a system would begin 
with the doing away of the village and 
small-city generating plants in favor 
of the substations of big systems, these 
will tend to approach one another, and 
there will come a period or era of co- 
operation, resulting in all the systems 
being connected into a network of lines. 

Such a system, at least, is what ex- 
perts believe will come out of the 
endeavor to more fully utilize the di- 
versity factor, or, in other words, to 
make the demand for power during 


How Cities “=~ in the Future, Help Each Other with Electric Power, as Differences in Time and Daylight 
Make the Heaviest Demand in the East at Earlier Hours Than in the West 


every part of the 24-hour day come. 


quired by maximum demand, but the 
income depends upon the average de- 
mand, As an example of the diversity 
to be obtained by connecting the trans- 
mission systems of different cities, 
there is an hour's difference in the 
standard time in the areas to the east 
and to the west of Buffalo. The 
“peak” or maximum loads of the two 
areas, therefore, are not likely to coin- 
cide, making possible a decided econ- 
omy in the first cost of a station 
serving both areas, as compared with 
a station supplying two areas with co- 
inciding periods of maximum demand. 

Were practically all the power de- 
mands of the United States met by a 
unified system of generation and dis- 
tribution, there would be, according 
to C. P. Steinmetz, a much better load 
curve on the whole system than on 
the most modern stations at the pres- 
ent time. 


AUTO CONTROLS FIXED TO 
STEERING COLUMN 


An automobile manufacturer has de- 
vised a small shield which is mounted 
on the steering column just under the 
wheel and which contains all the con- 
trol mechanism usually placed on the 
dashboard: switches for the lights, 


magneto, electric signals, battery, and 
an auxiliary air adjustment for the car- 
All of these devices are 


buretor. 
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plainly marked so that a mistake in 
their operation is impossible. The va- 
rious wires and rods from the control 


New Control Board for Automobiles Designed to be 
Attached to the Steering Column Just 
beneath the Wheel 
board are run below the flooring to the 
various parts of the car, the section 
from the board to the floor being in- 
cased in a brass tube. The board itself 
is made of bronze and is clamped 

tightly to the steering column. 


NEW SILL STEP FOR 
FREIGHT CARS 


The U-strap now in use on all Amer- 
ican railroads as a sill step for freight 
cars has several drawbacks from the 
viewpoint of 
safety, and the 
new type of 
step here shown 
is one of the 
attempts being 
made to provide 
a safer foothold. 
With the U- 
strap the train- 
man who has to 
mount a car 
while the train 
is in motion always faces the danger 
of “kicking in” too soon or too late, 
either of which may mean that his foot, 
striking outside the completely inclosed 
step and finding no support, cannot 
be drawn back and kicked into the 
metal strap in time to save him from 
injury. 

The new “safety” step is of an open 
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type, giving easy access-to the foot 
from three sides instead of one. In de- 
scending from the car, the trainman 
has only to let his foot touch either 
side of the central supporting shaft to 
know that the tread is beneath. With 
the U-strap the danger of the foot strik- 
ing the outside instead of the inside, 
with the subsequent lowering of it in 
the belief that the tread is underneath, 
is always present. 


NEARING THE LIMIT OF AERO- 
PLANE SPEEDS 


Experience with the problem of aero- 
plane propellers is responsible for the 
growing opinion that a speed of 170 
to possibly 200 miles an hour is the 
limit for air flight at the present out- 
look. In order to push an aeroplane 
forward a certain distance, the pro- 
peller blade tips must travel around 
at least twice that distance, and the 
limit of speed is fixed by the fact that 
propellers apparently cannot be made 
strong enough to revolve safely be- 
yond a certain fairly well established 
rate. 

The principles involved are compara- 
tively simple. A propeller 10 it. in 
diameter may be taken to illustrate 
the point. The tips of these blades 
will travel in a circle which has a cir- 
cumference of 31.416 ft. But the pitch 
of the blade must also be taken into 
consideration in finding how far the 
blade tips travel in one revolution. 
This pitch may be taken at 15 ft. in 
this case, or one and a half times the 
length of the propeller, which is con- 
sidered to be about the practical limit. 
With such a pitch it will be found that 
the blade tips, in this case, travel 34.5 
ft. in each revolution, 

But an aeroplane could not be made 
to travel 34.5 ft. forward while the 
blades traveled 34.5 ft. around, as the 
air “slips” along the propeller blades. 
However, it has been estimated, that 
by providing the right pitch, the aero- 
plane may be made to move forward 
half as fast as the propeller blade tips 
travel around. 


Propeller blades cannot be made of 
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present materials which will safely 
travel more than 30,000 ft. around, in 
a minute. Even at this speed, the 
centrifugal pull at the blade tip, or the 
tendency to fly apart, is 1,750 lb., which 
indicates why poorly constructed pro- 
peller blades sometimes burst to pieces. 

With a propeller speed of 30,000 ft. 
a minute, and only half of it turned 
into a forward movement of the aero- 
plane, it is clear that 15,000 ft. per 
minute would be the speed limit of the 
craft, or 170 miles an hour. Refine- 
ments of blade construction may in- 
crease these figures somewhat, so that 
the limit of 170 to 200 miles is 
estimated. 


VORTEX WHEEL A PLEASING 
ENGLISH TOY 


Engiish children have been having a 
good time with the vortex wheel, and 
it is now one of the toy novelties 
of the year for American children. 
The toy comprises a wheel, which is 
revolved within a circular frame by 
means of a little crank handle, and a 


One of the “Funniest” Toys Recently Introduced 
to American Children 
number of loose-jointed toy figures, 
representing men, women, policemen, 
bears, etc., which, when placed on the 
revolving wheel, perform ludicrous 
antics similar to those of people who 
venture upon one of the “human rou- 
lette” wheels of an amusement park. 


GIn modern sawmills a large mirror 
is placed at the log end of the carriage 
‘to show the sawyer the back of the 
log, as well as the end next to him, so 
he can judge the exact position in 
which to place the log in order to cut 
it up with least waste. 
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SWIVEL SEATS ON SIGHT- 
SEEING CAR 
The sight-seeing cars used on the 


electric railway of Butte, Mont., have 
a seating arrangement somewhat un- 


A Sight-Seeing 


Electric Car Having Two Swivel 
Chairs to a Side 


usual. The chair seats are mounted in 
the same manner as those of a parlor 
car: that is, they are supported by a sta- 
tionary stock and may be turned in any 
direction. Unlike the parlor-car chair 
arrangement, however, this sight-see- 
ing car has two chairs to a side. 


MUD PLOW FOR MOTOR- 
CYCLES 


A mud plow attached to the under 
side of the mud- 
guard is sug- 
gested for motor- 
cycles used in 
localities where 
there is much 
clay or mud. The 
plow comprises 
two pieces of 
metal forming an 
acute angle and projecting within half 
an inch of the tire. The mud, coming 
against the angle, is thrown clear, per- 
mitting the wheel to turn freely. 
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TROLLEY “TAILS” IN PLACE 
OF TROLLEY POLES 
A current-feeding idea for electric 


railways, dispensing with the trolley 
pole, has been worked out by an em- 
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MOTOR CREMATORIES FOR 
ARMIES IN FIELD 


Automobile . crematorieS to follow 
the army in actual warfare are pro- 
posed by a German military surgeon, 
Doctor Blau. It is 


a novel solution of 
the serious prob- 


lem of disposal of 


corpses, which un- 


doubtedly ‘will engage 


. the attention of hy- 


gienists in future 
wars. 


_ Doctor -Blau states 


An Electric Car Receiving Current from an Overhead Trolley pm 


through Hanging Brushes 


ploye of the city railway company of 
Des Moines, Iowa. Mounted upon, 
and running the entire length of the 
roof of an electric car, is a rail, and 
suspended at intervals from the trolley 
wire are brushlike tails, which, brush- 
ing along the rail, provide the car with 
current, The tails or brushes, which 
are 3 ft. long, are set sufficiently close 
together to allow two of them always 
to sweep the rail, thus assuring a con- 
tinuous contact. 

This system would permit insulation 
of the trolley wire itself, which would 
protect it from frost and ice, and also 
do away with much of the danger to 
people in the streets should it fall. 
Likewise, there would be no trolley 
pole to be jumping off. 


WHY SOME MEATS SPOIL 
QUICKLY 


The flesh of animals killed in a state 
of fatigue or excitement is apt to spoil 
more rapidly than it otherwise would, 
according to J. T. Milton, an authority 
on shipping meat in refrigerating 
steamers. It is supposed that the pres- 
ence of one of these conditions in the 
body of an animal before slaughtering 
tends to set free certain harmful acids 
which, through chemical action, cause 
the flesh to spoil rapidly after death 
has ensued. 


that, in 1870, German 
police officials found 
over 30,000 corpses in- 
sufficiently covered 
with earth in the neighborhood of 
Metz, which city had sustained a long 
siege in the Franco-Prussian war, and 
that, as a consequence, the wells were 
polluted and the mortality increased in 
an alarming degree. The method of 
incinerating the corpses on the battle 
field was employed by the Japanese in 
Manchuria, 


GAS LAMPS THAT“AID IN 
VENTILATION 


An interesting form of gas lamp for 
theaters, halls, pavilions, and the like, 
producing an upward draft of air use- 
ful for ventilation purposes, is being 
marketed. The lamp, designed to be 
attached to the ceiling, comprises a 


Gas Lamp Giving a Total Light 1,200 Candlepower, 
and Also Effective as a Ventilator 


ring of inverted incandescent-mantle 
burners which are stated to give a total 
light of 1,200 candlepower. 


Since this type of lamp was installed 
in an amusement pavilion, the audience 


| 

nme qf il 


has been allowed to smoke, a privilege 
formerly not allowed because the 
smoke collected and obscured the view 
of the stage. 


“TACKING” THROUGH CITY 
STREETS TO SAVE TIME 


The crossing-policeman system of 
regulating traffic, in which vehicles 
moving in one street must halt for a 
minute or two to allow the vehicles 
using the cross street to have an unin- 
terrupted passage, need not block a 
pedestrian unless his destination is a 
point directly up or down the street he 
happens to be on when he reaches 
the traffic-controlled district. If, for 
instance, he enters the traffic-controlled 
district at or near the southwest 
corner of the district and his destina- 
tion is anywhere near in direct line 
with the northeast corner, his problem 
of avoiding being held up at cross- 
ings by the traffic is simple. He 
“tacks,” to use a nautical expression, 
and, indeed, his movements are very 
similar to those of a sailboat “beating 
to windward ;” that is, sailing to reach 
a buoy at the exact point from which 
the wind is blowing. 

The process of “tacking” through the 
traffic-controlled district may be best 
explained by referring to the diagram. 
It is assumed, for purpose of illustra- 
tion, that the pedestrian is at the loca- 
tion marked A and wishes to reach B, 
and that A is near the southwest corner 
of the traffic-controlled district. He 
goes down the street in the direction 
of the arrow until he reaches the first 
crossing. If the way east is blocked at 
this crossing he turns north, thus 
avoiding the blockade, and continues 
north to the next crossing, where he 
finds one street or the other blocked. 
Again he chooses the unobstructed 
crossing, and so on until his destina- 
tion is reached. It may not be possible 
to avoid every blockade in this manner, 
but a far greater proportion of them, at 
least, than would be possible if he went 
straight north as far as he had to go 
and then east, or straight east and then 
north, It is quite often possible to 


POPULAR MECHANICS 


237 


navigate the same crossing intersec- 
tion in both directions, as one may just 
get across going east when the police- 
NORTH 


SOUTH 
To Cross a Crowded City Di ly, a Z » 
Based on Traffic Directions at 
Corner, is the Quickest 
man’s whistle blows, clearing the way 
for pedestrians moving north and 
south. 


CENTRIFUGAL FAN TO KEEP 
DUST FROM AUTO ENGINE 


Among minor improvements recom- 
mended for incorporation in the 1913 
automobile models is one to prevent 
dust from reaching the engine. An au- 
tomobile magazine suggests the fitting 
of a shield behind the radiator, and the 
employing of a fan of the centrifugal 
instead of the ordinary type, so that 
the air and dust that pass over the 


A Centrifugal Cooling-Fan Arrangement to K 
from the Engine 


tubes of the radiator will be thrown out 
at the sides of the bonnet, instead of 
being driven past the engine. 
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ROCK BLUFF AS SUSPENSION- 
BRIDGE TOWER 
A new suspension bridge across the 


Danube River near Passau, a Bavarian 
city on the frontier of Austria, is re- 


markable in that the suspension cables 
are anchored at one end to a high rock 
bluff, thus dispensing with the usual 
tower over the supporting pier at that 
end. The other end, of course, is of 
the usual construction. The clear span 
of the bridge is 410 ft. 


SHUT-OFF CLAMP FOR 
FIRE HOSE 
A clamp by which the water may be 


shut off from any portion of the fire 
hose to allow the removal of a dam- 


A Clamp for Shutting Off the Water 
from a Section of Fire Hose 


aged section; to lighten a section of 
hose being carried up a ladder; for 
changing the nozzles required for dif- 
ferent kinds of work, and the like, 
without having to lose time in notify- 
ing the engineer to shut down and 
start the fire-engine pump again, is 
shown in the accompanying illustra- 
tion. The clamp can be applied in a 
moment, locks itself in place, and may 
be left unattended. 


@Over 1,300 serious boiler explosions 
occur every year in the United States, 
killing about 500 people, injuring be- 
tween 700 and 800 more, and destroy- 
ing property worth more than a mil- 
lion dollars. 


A German Suspension Bridge Having One Side 
Suspended by Anchorage to a Rock Bluff 
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TEACHING CHILDREN TO 
AVOID AUTO DANGERS 


The American Museum of Safety, an 
organization whose purpose is to de- 
velop ways and means of “conserving” 
human life, has under- 
taken the task of teach- 
ing childrer to avoid 
the danger of being run 
down in the street by 
automobiles and other 
traffic. How to break 
the small boy of the 
habit of playing in the streets, particu- 
larly where there seems to be no other 
space of sufficient size for his purposes, 
is a problem the solution of which is 
difficult, if not impossible, but the effort 
has already met with considerable suc- 
cess, 

Lectures are being given with a view 
not only to keep children off the 
streets, but to teach them how to avoid 
accident when crossing streets. The 
lectures, which are free, and open alike 
to adults and children, are given in the 
New York schools, and, so far, have 
been attended by upward of 4,000 chil- 
dren. Diagrams, chalk drawings, and 
lantern slides illustrate the lessons. 


FIRST ONE TO ONE MILLION 
WORLD-MAP SHEET 


On the scale of one to 1,000,000, 
the first United States sheet of the 
long-promised world map has just 
been_ issued. 
Each country 
that entered 
the international 
agreement is at 
work on its own 
share of the 1,500 
sheets that will 
be issued. Every 
one of the 1,500 
maps will be on 
this same scale, 
and will have the 
same symbols. 
Not only have existing maps been con- 
fusing because of inaccuracies, and 
unsatisfactory because of varying 
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scales, but the jumble of signs and 
marks to indicate altitudes, railroads, 
cities, and so forth, has been growing 
more complex every year. 

The part just issued is called the 
Boston sheet, and includes Rhode 
Island, and portions of New York, 
Connecticut, Massachusetts, New 


Hampshire, Maine, and Nova Scotia. . 


All this is shown on a sheet 24 by 25 
in., the scale being one inch to almost 
16 miles. 

A remarkable amount of detail is 
shown in accordance with the interna- 
tional agreement. A _ small portion 
around Boston is given full size in the 
accompanying illustration, indicating 
the amount of information on the map. 

The principal cities and towns, rail- 
roads, main wagon roads, and other 
works of man, and the rivers, lakes and 
other water features are shown. The 
different depths of the ocean are 
denoted by contour lines, or “depth 
curves,” and various shades of blue; 
the altitudes of all parts of the land 
surface, by contour lines and colors 
from pale green to brown. 

The United States portion will be 
about 16‘ft. in width, a very large wall 
map. At the present rate of progress, 
the United States portion of the inter- 
national map should be finished within 
eight or ten years. It will be by far the 
best map of the country in existence. 
There is, in fact, no very accurate map 
of the United States as a _ whole, 
although the government publishes 
base maps about 7 ft. in width. 


PECULIAR WATER TOWER 
OF GERMAN CITY 


After having been used last year 
as an exposition building in Posen, 
Prussia, the structure shown in the ac- 
companying sketch was converted into 
a water tower. Its base has a diameter 
of 198 ft. and it rises to a height of 165 
ft. It is constructed of iron and many- 
colored brick, which are laid to form 
various patterns between the iron 
framework, 

Standing, as it does, opposite the 
city hall with its old-fashioned clock 


City Water Tower Made from an Exposition Building 


tower, dating back many centuries, it 
forms a striking contrast to the 
medieval architecture of the latter. 


REGULATING DROPPER 
FOR CHLOROFORM 


A simple but effective regulating 


dropper for ether or chloroform is here 
shown. It has a 
double tube, provid- 
ing an inlet for air 
and an outlet for the 
anesthetic. A needle 
valve is so placed in 
the latter that it is 
easily screwed down 
to any degree of fre- 
quency of drops or 
opened to a full large 
stream by slightly 
turning the threaded 
valve stem one way 
or the other. 


nine members 
of the Canadian 
mounted police sta- 
tioned near Fort ; i 
Churchill, in Keewa- i i 
tin Territory, on the ‘ 

west shore of Hudson Bay, saw not a 
single white man but themselves dur- 
ing their entire three years’ service at 
that post. 
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PUMPING THE LUNGS WITH A 
RUBBER BULB 


Two members of the Rockefeller In- 
stitute, Drs. S. J. Meltzer and John 
Auer, have devised an artificial-breath- 
ing instrument, much simpler than the 


Simplified Appa- 
ratus for Artificial 
Breathing Which 
Consists Only of a 
Rubber Bulb for a 
Bellows,a Rubber 
Tube to Go into 


the Windpipe, 
and a Sidetrack 
for Some of the 
Air to Operatea 
Pressure Gauge 
to Show How 
Much Air to 
Pump 


pulmotor, by means of which a person 
may be kept alive for hours without 
any motion or effort at breathing on 
his part. 

This is accomplished by pumping a 
steady stream of air into the lungs by 
means of a rubber tube pushed down 
into the windpipe to the point where 
it branches out to the lungs, having 
attached to it a rubber bulb or foot 
bellows for pumping the air. That is 
the apparatus in its simplest form. Of 
course, it has been improved and am~ 
plified until it may be a complicated 
machine, with a pressure gauge, a 
motor pump, gas bags or tanks, etc., 
but even the simplest apparatus will 
perform wonders. One of its least 
elaborate forms is shown in the illus- 
tration. 

It consists of a rubber tube, which 
should not be more than one-half or 
two-thirds the size of the inside of the 
windpipe, so that the returning stream 
of air may escape along its sides. The 
tube is connected with a double rubber 
bulb such as sometimes seen on an 
ordinary atomizer for throwing a 
steady stream of spray or air. These 
are the essentials of the apparatus, but 
in order to know how strong a stream 
of air is being sent into the lungs the 
air tube is also connectcd with a gauge 
to show the pressure of the air passing 
through the tube. 
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The instrument may be used for re- 
viving persons who are asphyxiated 
from inhaling gas, either in mines or 
houses, or from drowning; and for re- 
viving new-born babies who do not 
breathe, or patients who stop breath- 
ing while taking an anesthetic, such 
as chloroform or ether. It may also 
.be used to give an anesthetic, and it 
has been found to be one of the safest 
and best methods of doing this. In 
this instance, the air, as it passes from 
the pump to the lungs, is made to pass 
through a bottle containing the anes- 
thetic, some of the vapor of which is 
mixed with the air and is carried to 
the lungs. 

The method is also exceedingly val- 
uable in operations on the chest or 
lungs, in which the chest must be 
opened. When this cavity is opened 
to the outside air under ordinary con- 
ditions, the lungs collapse and the pa- 
tients die immediately. Such opera- 
tions have heretofore been done in a 
large cabinet under diminished air 
pressure, as was described in Popular 
Mechanics a short time ago. By the 
method now described any degree of 
pressure may be maintained inside the 
lungs by simply increasing or dimin- 
ishing the amount of air sent into the 
lungs, as indicated on the pressure 
gauge, and the lungs may be main- 
tained in any degree of inflation or 
collapse. 

In the case of asphyxiated persons, 
if the heart has not stopped for too 
long a time, the application of stimu- 
lants, electricity, massage, etc., to ex- 
cite it to action, together with this 
method of supplying oxygen to the 
blood, may save many lives which 
would otherwise be lost. The method 
is called intratracheal insufflation, 
which means simply, the forcing of air 
into the trachea or windpipe. 


@For the protection of smokers, the 
Cuban government has enacted a law 
requiring each box of cigars and other 
manufactured tobacco to be sealed with 
an official stamp so that the contents 
cannot be removed without breaking 
the seal. 
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KANSAS SUFFRAGETTES BURN 
THEIR BONNETS 


A “bonnet bonfire” was the means 
chosen by the suffragettes of Craw- 
ford county, Kan., to celebrate the 
granting of the right to vote to the 
women of that state. The demonstra- 
tion was in Pittsburg, which is the 
county seat, and after a meeting in the 
courthouse the women, each carrying 
a bonnet, marched to the public 
square, ignited the bonfire, and threw 
the bonnets into it. Then they joined 
hands and marched around the con- 
flagration. 


LATEST CENSUS OF THE 
STARS 


The census of the stars recently 
compiled by Dr. S. Chapman, of 
Greenwich Observatory, England, 
places the number, down to a 
magnitude of 17, as between 50 
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COMBINED DERRICK AND 
PILE DRIVER 


A combination pile driver and der- 
rick has been used with 
much success in trestle 
construction through 
swamp lands on a west- 
ern railroad. The leads 
for the pile-driving ham- 
mer are carried by arms 
projecting ahead of the 
body of the driver, so 
that piles can be driven 
some 30 ft. in ad- 
vance of the front 


Wa 


and 60 millions, which, on the 


be 


whole, agrees with Professor EY = 
Pickering’s census, who, how- Soe 
ever, had only counted 
down to a magnitude of 

based his estimate on Work: ‘Lands 


photographic magni- 

tudes, grouping his stars as to distance 
from the Milky Way. A star of the 
first magnitude is 100 times as bright 
as one of the fifth magnitude. 


THREE-MILE PIPE CARRIES 
HYDROGEN TO BALLOONS 


A chemical plant in Germany, yield- 
ing as a by-product much hydrogen 
gas, of which formerly only a small 
part could be sold to advantage, re- 
cently installed a 3-mile pipe line to 
Frankfort on the Main, where Ger- 
many maintains a dirigible “harbor,” 
and now disposes of all this gas to the 
government. The daily output of 
hydrogen amounts to about 40,000 cu. 
ft. and this is conveyed under pressure 
to a reservoir of six times that capac- 
ity, from which the balloons and 
dirigibles are filled. 


Trestle Work in Swamp Lands 


wheels, The derrick boom is between 
the leads and the front end of the 
driver platform. An engine with 
three drums operates the pile-driving 
hammer, the derrick boom, and the 
derrick hoisting line, the other move- 
ments of the derrick being accom- 
plished by hand. 


PAPER TUBE USED TO SEAL 
ELECTRIC METERS 


Electric-light and power companies 
are considerably annoyed by people 
who persist in tampering with the me- 
ters installed in houses and places of 
business for the purpose of measuring 
the current. Several attempts have 
been made to invent a seal that would 
show whether or not an attempt had 
been made to alter the meter to de- 
fraud the company, but most of these 
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have been failures. A new bid for 
sealing efficiency has been made by a 
Boston concern which has placed on 
the market a seal having a paper tube 


° ° 


Electric 

Meters as 

It Appears When 

in Position on the 
. Meter 


Below—Manner in 

| Which the Paper 
= Meter Seal is Put 

4 in Place on the 


OY 

Seal Holder 

that exposes any attempt to open the 
meter, The tube is treated with a 
waterproofing compound to insure its 
durability under the damp conditions 
that sometimes prevail in places where 
meters are set up. It is slipped over a 
metal seal holder and inclosed in a 
glass cylinder to which is snapped the 
locking cap. The seal wire passes 
through the paper, and it is impossible 
to break it without tearing the paper 
and thus destroying the seal. As each 
seal is marked with an identifying 
number, there is no way in which the 
meter can be successfully opened with- 


W 


- out making the fact plain to the first 


inspector who examines the meter. 


SMELTING IRON BY RITES 
AND INCANTATIONS 


Very primitive methods of reducing 
iron ores are employed by the natives 
of Sudan. The smelters, who are also 
very skilled blacksmiths and form a 
separate caste of high standing, dispose 
the ore and charcoal in alternate layers 
in a forge similar to the so-called Cata- 
lan furnace, and the draft is supplied 
from ordinary bellows worked by na- 
tives. The reduction process takes 
from two to eight days and the iron 


produced is very pure, malleable, and 
adapted for various uses. Ordinarily it 
is members of one family who attend 
the furnace, the foremanship being in- 
trusted to an old man, well versed in 
the magic formulas and incantations 
that insure good results; for it is to 
these, rather than to their own work, 
that the natives ascribe the success of 
the smelting operation. 


SERVING ROAST BEEF AT A 
PROFIT 


A 40-Ib. cut of beef, cooked and 
served recently at a hotel, yielded the 
following result: 24 orders of roast 
beef at 60 cents an order, $14.40; three 
orders of short ribs at 45 cents, $1.35; 
four orders of hash at 50 cents, $2.00, 
and four sandwiches at 35 cents, $1.40, 
a total of $19.15. As the meat cost 
$10.80, the gross profit was $8.35. After 
deducting 42 per cent for overhead 
charges, a net profit of 31 cents was 
realized. If the entire cut of beef had 
been allowed to “set” for one hour be- 
fore slicing, about three more orders 
of roast beef could have been served, 
increasing the profit to $2.11, 


WINDSHIELDS FOR THE 
REAR SEATS 


Windshields for the special protec- 
tion of persons riding in the rear seats 
of automobiles are meeting with con- 
siderable favor. The shield is mounted 
on extension arms attached to the back 
of the front seat, and may be folded 


“away out of sight when its service is 
not required. The shield has side 
wings which may be set at any angle. 
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PRESERVING FISH IN 
CARBONIC GAS 


Carbonic-acid gas outfits for the pre- 
serving of fish have been placed upon 
the English market. In this process 
the fish are placed in an airtight re- 
ceptacle, a tube of liquid carbonic gas 
is connected up, and the gas is ad- 
mitted under a pressure of 75 to 90 Ib. 

It is claimed that the fish may be 
preserved perfectly fresh by this pro- 
cess for a period of at least six months, 
and that, when taken from the recep- 
tacle, they will remain in good condi- 
tion for a time 25 per cent longer than 
if preserved in the usual manner. 


HAMMER FOR TESTING HARD- 
NESS OF STEEL 


A machine designed for testing the 
hardness of steel, 
said to be prac- 
tical for approxi- 
mations, is 
shown in the ac- 
company- 
ing drawing. 
The specimen to 
be tested is held 
tightly in a vise, 
and is struck a 
blow by a little 
: hammer. This 
hammer swings like a pendulum, and 
the height of the rebound after strik- 
ing measures the hardness of the spec- 
imen subjected to the blow. 
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FLUID COLOR COAT FOR 
DARK-ROOM LAMPS 


Dark-room lamps giving the neces- 
sary red or other colored light by 
means of colored fluids 
surrounding the electric 
globes have recently 
been devised. The ad- 
vantages claimed over 
ordinary dark-room 
lamps are that the color 
or shade of color can 
readily be varied, and 
that the liquid absorbs 
the heat rays of the 
lamp. In this device, it 
is not necessary to take 
t he lamp apart to 
change the fluid, for 
openings to the fluid tank, with screw 
stoppers, are provided in the top of 
the apparatus. 


POLAR EXPEDITION TO KEEP 
“IN TOUCH” BY WIRELESS 


The wireless telegraph is expected 
to play an important part in the North 
Pole expedition of Captain Amundsen, 
for the Spitzbergen wireless station, 
which is only about 1,000 miles distant 
from the*Pole, has a range of 1,200 
miles during the night. The expedition 
is equipped with a wireless outfit of 
sufficient capacity, it is believed, to 
make communication possible, at least 
occasionally, during the long polar 
night. 


COMBINED WINDOW SIGN AND REFLECTOR 


A sign, intended to do away with the 
ordinary painted signs on shop win- 


the accompanying drawing. The let- 
ters, which are brilliantly lighted by 
lamps, may be changed 


easily, thus making it 


possible to display any 


kind of reading matter, 
The lamps _ illuminate 


Muminating the Sign and the Window Display with One Set of Lamps 


dows, and at the same time provide il- 
lumination for the window, is shown in 


the window display, 
the light being diffused 
downward by the sides and back of the 
box, which is lined with glass. 


| 
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SPEED-LIMIT POSTS ON 
EASTERN RAILROAD 


Speed-limit posts have been set up on 
the main line of an eastern railroad 
between Pittsburgh and 
New York. At the be- 
ginning of each curve 
that has a speed 
limit of 45 miles 
or less there will 
be a post of the 
type shown in 
the accompany- 
ing drawing. The arm 
is fixed at 45 deg., and is 
of the “coon-tail” type, 
so called because the 
transverse stripes are 
alternately black and 
yellow. 


MUFFLERS TESTED 
ON FRENCH 
AEROPLANES 


; A muffler which may, 
ae it is claimed, be used 
} “| with a loss of power of 
; only two per cent, has 
been recently tested on 
—20"---- one of the French mili- 
tary aeroplanes’ with 
considerable success, The tests took 
place before a military commission, and 
it is said that during the flight the noise 
of the motor was so much reduced as 
to allow the pilot of the machine to 
speak to persons on the ground while 
flying at a height of 300 ft. 


STEEL AND RUBBER COMBINED 
IN AUTO TIRE 


One of the newest types of automo- 
bile tires have treads imbedded with 
a number of parallel strips of spirally 
woven steel fabric running around the 
circumference. The effect is some 
90,000 upstanding spirals of steel wire 
interlaced with the rubber. The com- 
bining of steel and rubber in such a 
way is expected to secure increased 
durability and produce a tread which is 


proof against surface cuts and punc- 
tures. It is also claimed that the steel 
spirals assist the escape of heat from 
the tires and thus tend to keep down 
their temperature. 


GLASS WHICH WITHSTANDS 
SUDDEN COOLING 


A remarkable new kind of glass has 
just been introduced by the great Jena 
glassworks of Germany, for water 
gauges on steam boilers. Glass now 
used will stand a pressure of 3,000 Ib. 
per square inch or more when it is 
cold, but if it is hot and cold water 
happens to strike it, breakage occurs 
at a pressure of about 100 Ib. The new 
glass, which is called “durobax,” will, 
under the same conditions, when struck 
by a jet of cold water, stand a pressure 
of 450 Ib. per square inch. The ex- 
periments which gave these results 
were made at a temperature of 482 
degrees Fahrenheit. 


QUICK REPAIR FOR RUBBER 
BOOTS 


Small holes in a rubber boot are 
quickly repaired and made water-tight 
by means of the little 
device here shown. 
It consists of two 
plates, both of which 
are concave. The 
inner plate has a 
threaded pivot which 
is pushed through 
the hole in the boot 
and projects through 
a hole in the outer 
plate. Thetwo 
platesarethen 
forced tightly together by screwing a 
flush nut onto the pivot, a special key, 
A, being provided for this purpose. 


@Among the new ideas in house con- 
struction is the combination of a living 
room, conservatory and sun parlor, 
which is finding much favor with the 
fortunate home builders who can afford 
to indulge in such a trinity of luxuries. 


THE WONDERS OF LIGHT 


By J. GORDON OGDEN, Ph. D. 
Chapter XI— The Glory of the Firmament 


HEN the day is done, 
and the pearly gray 
of the twilight glow blends 
softly into somber dark- 
ness, one by one appear the 
spangled, flashing glories of 
the night sky. Near at 
hand glimmers the mystic 
sheen of the northern 
lights. Farther out glit- 
ters the cold, silvery light 
of the frozen moon, Still 
farther out in the night 
the planets, wheeling in 
their orbs, send their light 
messages through space. 
From age-old journeyings 
come the keen shafts of 
starlight. From even 
greater depths and_ pro- 
founder abysses of space 
comes the exquisite radi- 
ance of suns and stars and 
shining nebulea—so far 
away that only a soft glow, 
just the embers of sunlight, 
remains. 
Wistfully the sad-eyed 
northerner, dulled with ages 


at 


life, as foretold in the 
runes of his myth-loving 
forefathers. 

Wonderful, indeed, are 
the northern lights. The 
beautiful tints of amethyst 
and lilac, of beaten gold 
and shining silver, of rich- 
est crimson edged with 
purest azure, that make up 
this most wonderful of all 
nature’s 


handiwork, can 
never be adequately de- 
scribed, One might as well 


attempt to convey to the 
deaf the delicate harmony 
of a Chopin waltz, or the 
graceful, sprightly melody 
of a Mendelssohn’s song 
without words. 

In trailing ‘clouds of 
glory that sweep across the 
shadowy skies, the aurora 
writes its harmony only 
for those who are fortunate 
enough to see it. Mayhap 
in the twinkling of an eye 
the colors are gone, fading 
into the dull gray of 


of cheerless cold, gazes at 
the shimmering scintillations of the 
aurora borealis, and dreamily ponders 
whether the wondrous refulgence is 
indeed the fairy bridge across which 
some day his soul shall pass from the 
drear, stern life amid eternal snows to 
the ineffable happiness of the after- 


nothingness, and then, in- 
stantly an arch, far-flung, of indescrib- 
able beauty quivers into the sudden 
glory of pulsating life, and then 
changes, as suddenly as the harmony 
of a song, into brilliant streamers of 
chromatic loveliness that span _ the 
heavens from the far horizon to the 
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zenith. Then a wondrous curtain, 
glowing with all the prismatic colors, 
descends from out the darkling night, 
and through its mystic, lacelike folds 
may be seen the clear, bright light of 
the eternal stars, like jewels adorning 
wonderful robes of lustrous silk, far 
rarer than any that ever came from 
India’s famous looms. 

Like lightning, thunder, comets, 
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the dreamy northerner were forever 
shattered and dispelled. 

Auroras may be divided into two 
general classes: those that do not af- 
fect the magnetic needle and those 
that do. The first class usually ap- 
pears in the form of an arch. The sec- 
ond class forms long streamers, and 
occasionally presents the appearance 
of curtains hanging in the sky. As 
these curtains rise from 
the northern horizon, 
they deflect the com- 
pass in an easterly di- 
rection, but after they 
have passed the zenith, 
the needle veers to the 
west. This is in itself 
a very significant fact 
and proves the connec- 
tion between the auro- 
ras and terrestrial mag- 
netism. 

It is quite likely that 
the auroras of the first 
class are of a phospho- 
rescent nature,while the 
second class may be 
due to small particles 
charged with negative 
electricity. It is quite 
probable that the sun is 
emitting an _ infinite 
number of small, cor- 
puscular bodies 
charged with negative 
electricity, quite simi- 
lar to the negative par- 


Photograph of the Hyades Region—‘“The Stars in Front ticles known as the 


of Our Eyes are Legion” 


“shooting stars,” and all other natural 
phenomena, the aurora was deemed to 
be of supernatural origin, and many 
were the omens and portents that were 
attributed to the beautiful display of 
the northern lights, by the ignorant 
and superstitious. The wuntutored 
minds saw not the beauty of this mar- 
velous glory of the heavens, but were 
awed and appalled by its weird unfold- 
ing, and its shrouded warning of things 
that were to be. Then slowly came 
science with its delicate, magnetic nee- 
dles, its telescopes, and its spectro- 
scopes, and the myths and shadows of 


Beta-rays emitted from 
radium. It has been suggested that 
these negative particles are drawn to- 
ward the earth’s magnetic poles, and 
are concentrated there. This would 
produce a higher potential of these 
charge-bearing particles, and a con- 
sequent luminescence, due to electrical 
discharge. This would reasonably ac- 
count for the fact that the auroral dis- 
plays are practically limited to the 
polar regions, 

Oftentimes one is impressed with 
the awful loneliness and blackness of 
space as revealed by the night sky. 
Apparently only a few stars here and 


there, some bright, some dim; and in 
between and beyond lies the bewilder- 
ing abyss of infinite space and infinite 
darkness. In some portions of the 
heavens, singularly free from stars, we 
look into, but not through, black lanes 
of night stretching away into noth- 
ingness. Nevertheless, every cubic 
inch of this tremendous, soul-dazzling 
universe of ours is filled with the deli- 
cate, tremulous pulsa- 
tions known as light 
waves. From zon to 
zon these quiverings 
have passed from 
world to world, from 
star to star, from galaxy 
to galaxy. So far as we 
know, they are with- 
out beginning and with- 
out end. Light that 
does not enter the eye 
is, of course, invisible. 
Hence, the blackness of 
a sky that is really 
filled with light—light 
that passes us by in its 
journey through space. 

When we gaze up 
into the starry sky we 
see, if the conditions 
are favorable and our 
eyesight good, about 
3,000 stars. Reaily the 
number of the stars in 
front of our eyes is 
legion, but the light 
from them is so faint that we are un- 
able to distinguish them. The sensi- 
tive plate of the photographer, how- 
ever, easily remedies our shortcoming 
in this respect. The silver emulsion 
receives the light waves that are in- 
visible to us and a cumulative effect is 
produced, building up the image of a 
star that never can be seen by the 
human eye, even when aided by the 
highest powers of the telescope. An 
ordinary camera, with an ordinary sen- 
sitive plate exposed for an hour or two 
on a starlit night will reveal beautiful 
“star trails,” each star, with fingers of 
light reaching out of the blackness of 
night, tracing its shining archway on 
the plate. 
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The light waves that fill the uni- 
verse are not the least of the wonders 
of the firmament. They are made up 
of long waves, intermediate waves, and 
short waves, and are therefore of every 
color imaginable. In number per sec- 
ond they mount up into the trillions. 
Were a person to stand on the ocean 
beach and count the number of water 
waves that break upon the strand, it 


The Trifid Nebula, Photographed with a 2-Ft. Reflector 


would be found that about six seconds 
of time are required for each wave— 
about 10 per minute. Now, since light 
travels 186,330 miles per second, and 
each wave of red light has a length of 
1/33,000 of an inch, it follows that 
when the ruddy beams from the star 
Antares enter our eyes, a shaft of light, 
186,330 miles in length, composed of 
nearly four hundred trillions of waves, 
piles into the retina in a single second! 
Suppose that we could slow down the 
tremendous velocity of these red waves 
until they traveled with exactly the 
same velocity as the water waves be- 
fore referred to, viz., six seconds for 
each and every wave, it would require 
76,000,000 years to do what is ordi- 
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narily done in one second! Rather a 
long wait just to catch a glimpse of red 
light! 

The tremendous, mind-staggering 
distances between even the nearest of 
our celestial neighbors have been a 
favorite theme with those who like to 
juggle with multitudes of figures, or 
to make erudite speculations as to the 
nature and extent of the universe. No 
one can comprehend what a hundred 
miles into space are, not to mention a 
thousand, a million, or a billion. And 
yet we must have some standard, some 
unit of measurement, for the estimation 
of these distances, enormous as they 
are. The unit generally used in com- 
paring star distances is known as the 
“light year,” being the space covered 
by a light wave, traveling 186,330 miles 
per second, during the period of one 
year. If you have the spare time, 
reader, calculate for yourself the dis- 
tance in miles. Incomprehensible as 
is this unit of measurement, neverthe- 
less our nearest star neighbor, the 
brightest star in the constellation of 
the Centaur, is just four of these units 
distant from our earth. In other words 
it would take us four long years to 
reach the Centaur, were we to travel 
on the wings of light, every second of 
that time speeding 186,330 miles out- 
ward into space. 

Possibly a better appreciation of the 
tremendous distance between our earth 
and the nearest star may be gained by 
a few illustrations. A pound of the 
very finest silk thread, woven from the 
filmiest portion of the cocoon, will 
reach, say, completely around the earth 
at the equator—a girdle of silk 25,000 
miles in circumference, and weighing 
exactly one pound. Suppose that we 
wish to run a single strand of this silk 
to Alpha of the Centaur. How much 
silk would be required? No less than 
500,000 tons! Suppose we had the 
power to dwindle the heavenly bodies 
and their respective distances from 
each other to such an extent that the 
sun and earth, now separated by a 
chasm 93,000,000 miles across, would 
be just as far apart as the distance be- 
tween the two eyes in the human face. 
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How far from the earth, on this same 
reduced scale, would be the nearest 
“fixed” star? Just 1114 miles! 

Not the least of the wonders of light 
is the truth that, through its agency, 
ordinary deeds and ordinary happen- 
ings, as well as all other kinds of affairs 
in this busy world of ours, are immor- 
talized. We are accustomed to the 
idea that souls are immortal, that en- 
ergy cannot be annihilated, that matter 
cannot be destroyed, but what of this 
extraordinary immortality of deeds? 
Simply this: light that is reflected or 
given off from an object carries an 
image, a picture of the object, with it 
on its travels, no matter how long the 
journey or whither it may tend. When 
these image-carrying light waves enter 
the eye, the picture they bear is _ re- 
vealed, whether the waves have been 
only the infinitesimal fraction of a sec- 
ond in coming from the face of a friend 
across the street, or whether they have 
reached the eye after a jaunt of 100,000 
years through space, from the flashing 
scintillations of a far-off star. Even as 
we see our nearest star neighbor not as 
it is today, but as it was four years ago, 
the light that is reflected to this star 
from our planet carries pictures of the 
earth as it was 48 months ago, and any 
person, if at that distance from the 
earth and equipped with some means 
of collecting the light waves, would see 
events and deeds that had transpired 
on this earth in the year 1908! 

Suppose we had such an apparatus 
and could out-travel light. We could 
journey to the Pole star, 60 light years 
from the earth, and behold! we would 
see the earth as it was in the year 1852! 
If we journeyed nine years of light 
waves farther in toward the earth, we 
would intercept the light pictures show- 
ing the firing on Fort Sumter in 1861. 
Even though every book and every 
manuscript, and every monument 
should be destroyed, the gallant charge 
of Longstreet, and the incomparable 
bravery of our northern and southern 
soldiers, are written eternally on the 
scroll of the heavens. Long after the 
earth with its pomp and vanities has 
crumbled to cosmic dust, or vanished 
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into some other system, the light waves 
flashing eternally through space will 
continue to carry the comparatively 
brief story of man and his deeds. 

If we traveled still farther out into 
space, and caught up with the light 
waves that left us, say 420 years ago, 
we would see Columbus discovering 
America! The waves that left us about 
700 years since would give us the pic- 
ture of Runnymede, with John, sur- 
named Lackland, signing the Magna 
Charta. Nearly 2,000 light years from 
the earth speed the waves that bear 
the story of Caesar’s fame and the 
glory that was Rome’s. Still farther 
out, hurtling through the eternity of 
unending space, is a picture from far 
back in the dusty corridors of time, a 
picture of the earth when it was void 
and without form, ages and ages before 
that wonderful creature, man, had en- 
tered the arena of life. 

The wealth of color that adorns the 
firmament is one of the greatest won- 
ders of light. Our own sun, sending 
forth white light that is easily splin- 
tered into the primal colors, is respon- 
sible in equal measure for the chro- 
matic harmonies of a sunrise and the 
gorgeous hues of an autumnal land- 
scape. Were our sun to give forth 
only yellow light, gone forever would 
be the emerald of the spring woods, 
the turquoise of a summer sky, and 
the sapphire of a tropical sea. The 
ruby and the opal would lose their 
blazing fire, and become ordinary 
untinted stones. The flush on the 
cheek of youth would fade to a murky 
yellow, and the pure flesh tints would 
be lost in an unpleasing sallowness. 
The same colors with which we are 
familiar‘on earth are to be found every- 
where throughout the endless realms 
of space. The red of Antares and Arc- 
turus is the same red that burns in 
the rose. The blue of the great star 
Vega is the blue of the forget-me-not. 
The yellow of Capella is the yellow of 
the buttercup. 

Undoubtedly, in the profundity of the 
universe there are millions of worlds 
like ours, circling around a sun or suns. 
The telescope with its magical acces- 
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sories has revealed to us the presence 
of many double stars, the smaller of 
which, for some unknown reason, has 
generally a higher color in the spec- 


“Star Trails,” Obtained with Long Exposure, “ Each 
Star Tracing Its Shining Archway on the Plate” 


trum than the larger. And there are 
triple stars, and even quadruple stars. 
What must be the inconceivable glory 
of a sunrise on a planet belonging to 
a system of four suns of different col- 
ors, one white, one emerald green, one 
lilac, and one garnet! What combina- 
tions of hues, what divine blendings 
of tints, to delight the esthetic souls 
of the favored inhabitants of those 
chosen spheres, far away in the silvery 
twilight of the Milky Way! 

After all, these wonders of light are 
naught but broken chords in a har- 
mony beyond our senses. Some day, 
depending upon the wonderful work 
of science, may we not hope for a fuller 
and better appreciation of the simple, 
underlying nature-truths, now so dimly 
perceived? May we not in some later 
life beyond the stars come to a knowl- 
edge of the wondrous melodies which 
at present only thrill us with their 
sweet, elusive hauntings? 


(Conclusion.) 


CA remarkable speed of a little more 
than 100 miles an hour up an incline 
was recently made in a French hill 
climb, the car accomplishing this feat 
being a 200-hp. Benz. The time por- 
tion of the hill was exactly one kilo- 
meter (3,280 ft.), and the record-break- 
ing car traversed it in 22 seconds, 
which gives an average speed of 101% 
miles an hour. 
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MARVELOUS ANCIENT ARCH 
NEAR BAGDAD 
A marvelous arch still stands in the 


desert about 40 miles south of Bagdad, 
on the east bank of the winding Tigris 


STORAGE BATTERIES DOING 
DOUBLE WORK 

How to make the storage batteries 

of electric vehicles do double duty is a 

problem that has been solved by a 

certain manufacturer. 


The old plates, instead 
of being sold to the 
junk dealer, are put 
into glass battery jars 
in the factory and 
“burned up;” that is, 
the connections are 
made by fusing the 
lead straps of the plates 
together in the usual 
way and the batteries 
connected to the fac- 
tory main wire. These 
batteries are then re- 


A Marvelous Ancient Arch of Asia 


River. It is part of the crumbling sum- 
mer palace of the ancient Parthian 
kings, only a portion of the facade and 
the great vaulted arch, 96 ft. in height, 
remaining standing. 

The country for miles around is an 
empty desert, and the traveler ascend- 
ing the Tigris sees the arch looming up 
in the distance, somewhat resembling 
the hangar of a huge airship. 


The American legation at Pekin is 
now provided with a wireless equip- 
ment operated by marines. In the 
event of future Chinese disturbances, 
the legation will not be handicapped 
in dealing with the situation by lack of 


charged while the plant 
is running during the 
day, and the current so 
stored is used at night for electric 
lighting and running elevator motors. 
The old plates, in their new position, 
may be used for about 18 months and 
effect a considerable saving in electric 
light and power bills. 


“BUMBLE BEE” IS SMALLEST 
HYDROPLANE 


One of the smallest fully equipped 
hydroplanes ever turned out is. the 
“Bumble Bee,” a little 13-ft. craft con- 
structed at Bath, Maine. The hull is 
of V-bottom construction, and the 
greatest width of the craft is 3 ft. 9 in. 
The power plant consists of a little 


The 13-Ft. Hydroplane Speeding through the Water, and a Drawing 


communication with the Asiatic fleet, 
as was the case during the Boxer up- 
rising. 


Showing the Design of the Tiny Racing Motorboat 


2-cylinder engine capable of developing 
6 hp., which is sufficient to drive the 
“Bumble Bee” at a good speed. The 
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boat has an auto-control steerer of 
polished brass and mahogany with the 
regulation controls. 


BAKERS JOIN TO OPERATE 
LABORATORY 


Nearly all the bakers of Paris are 
members of a syndicate which has its 
headquarters in a well-equipped build- 
ing in the center of the city, and here 
are installed laboratories for analyzing 
flour which any of the members may 
send in. Another very useful test con- 
sists in actually making up the flours 
into loaves so as to see which are the 
best ones to be used. There is installed 
a set of 12 mechanical kneaders of 
small size, and a certain weight of flour 
from each sample is made up into 
dough in an identical way. After leav- 
ing the kneading machine, all the 
batches are baked in a common oven. 
This gives a good test of the quality 
by taking the weight of the loaves and 
observing their whiteness, etc. Adul- 
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CAT-TAILS USED FOR MATS ON 
HOTBEDS 

Are cat-tails of any use? Some kinds 

are; for instance, the ones shown in 

the accompanying picture. They are 


Laboratory for Analyzing Flour, Conducted 
by Parisian Bakers 
terations a the flour are detected at 
the same time by chemical analysis. 
Bakers find this a great aid in select- 
ing flour, 


(Sixteen different kinds of elm are 
grown in the world and five of this 
number belong to the United States. 
They are the rock or hickory elm, slip- 
pery or red elm, cedar elm, winged elm, 
and the white or American elm. 


Mats of Cat-Tails, Ready to be Unrolled as 
Covers for Hotbeds 


cut from the Calumet and _ other 
swamps, near Chicago, woven into 
mats and used to spread over hotbed 
sash by the hundreds, by truckmen 
who raise their own vegetable plants. 


STERILIZING WATER 
BY HEAT 

A small water-sterilizing’ device for 
use in hospitals, schools, households, 
etc., which produces sterilization by 
the heating of the water under pressure 
to a temperature of only 207 deg. F. 
without causing boiling, has been 
put on the market. The device 
consists of a round tank, inclosing at 
its lower end a coil and topped by a 
small boiler which can be heated by an 
alcohol or gas burner. The water to be 
sterilized enters at the bottom of the 
tank or cylinder and rises around the 
coil to the boiler, where it is heated to 
a temperature of 207 deg. F. It 
then rises over a tube at the top of 
the boiler and descends through a cool- 
ing coil to the bottom of the cylinder, 
from which it rises again through an 
outside tube to the discharge pipe. The 
apparatus, which produces from 100 to 
125 gal. of sterilized water per hour, 
requires but a very small amount of 
fuel for operation. 
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A TOURING AUTOMOBILE 
FOR HORSES 
Automobiles constructed especially 


for the transportation of horses are not 
particularly new but the vehicle here 


Special Automobile for 
Transporting Race Horsesfron. 
One County Fair to Another 
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FLYING WITH A FIVE- 
HORSEPOWER ENGINE 


As a contrast to the French racing 
monoplanes, some of which are 
equipped with engines having as high 
as 140 hp., an airman of Washington, 
D. C., has made flights with a biplane 

fitted with a motor developing 

no more than between 5 and 
> 6 hp. This power seems ridicu- 

lously small, considering that the 
machine is about the 
size of a small Wright 
biplane, yet it has made 
many straight flights. 
When turns are at- 
tempted, however, the 
tendency to settle is 
quite pronounced, but, 
as the machine is 
not particularly light, 
changes are contem- 


shown has several unusual features. 
It is a complete traveling camp as well 
as a double-box stall on wheels, and 
also carries a miniature knockdown 
barn, which is set up during race meet- 
ings. It likewise carries feed for the 
horses and food for the men, and a 
mattress and spring bed for the trainer. 

The purpose of the outfit is to trans- 
port the two horses of a Buffalo racing 
man from one county fair to another. 


SHELL EXPLODES AFTER 
PIERCING ARMOR 


Successful tests of a new shell, which 
will not explode until after it has pene- 
trated the armor of a vessel, were re- 
cently made by the French naval au- 
thorities at Cherbourg. The first shells 
were fired against an old vessel, pro- 
vided in part with armor of regulation 
thickness, at a distance of 1,300 ft. and 
all went through its armor before ex- 
ploding, causing great destruction in 
the interior, fragments being thrown 
for over half a mile around. The shells 
were fired at close range to insure ac- 
curacy, but a reduced powder charge 
was used to give the effect of firing at 
a long range. 


plated which will give 
it a greater reserve power with the 
present power plant. The machine has 
a wing spread of 26 ft., and is driven 
by two chain-driven propellers, 5 ft. 7 
in. in diameter. 


FERRYBOAT PULLS SELF 
ACROSS RIVER 


One of the most curious ferries in 
existence is to be found on the river 
Tamar in Devonshire, England. The 
Tamar is a tidal rivér and the current 
is so strong that the ferry must cross 


j 
Courtesy of The Car 


The Chain Ferry on the River Tamar in 
Devonshire, England 
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the river on chains. Two chains are 
laid across the river, parallel to each 
other, the ends being firmly imbedded 
in the banks. The ferryboat is pro- 
vided with a steam engine and a sys- 
tem of cog wheels which pick up the 
chains and thus pull the boat along. 


NEW ELECTRIC FURNACE FOR 
REFINING IRON ORE 


An electric furnace for converting 
iron ore into the highest grade of soft 
pig iron, at the rate of almost 20 tons 
a day, is being operated in California. 
The furnace or smelter, in which the 
energy of an electric current is turned 
into heat that melts the ore, is all con- 
tained in a steel box, 27 ft. long, 13 ft. 
wide and 12 ft. high. The box is lined 
with fire-brick clay, and the hearth, of 
the same material, inclines from the 
sides and end toward the tapping hole 
in the middle of the front. In drawing 
the molten mass from the furnace, iron 
containing most of the impurities 
passes out first; then the soft, even- 
grained pig iron, and finally the slag. 
The tapping hole is kept plugged with 
clay except when the molten mass is 
being drawn off. The roof of the fur- 
nace is built in the form of an arch and 
has five stacks in a row. These stacks 
or tubes, which extend upward from 
the roof a distance of 15 ft., are used 
for the purpose of charging the furnace, 
and are covered with caps when the 
furnace is in operation. The apparatus 
for furnishing the 3,000 hp. of electric 
energy necessary to operate the smelter 
is located in the rear of the furnace. 

The operation of the electric furnace 
is entirely different from that of the 
ordinary blast furnace, as no sounds or 
other signs issue from the box, in which 
the very high temperature of 4,200 deg. 
F. is constantly maintained in order to 
transform the crude ore into refined 
iron at the rate of more than six tons 
every three hours. The charging is 
done at regular periods without shut- 
ting off the current and, while means 
are provided for drawing off the gases, 
no air is allowed to enter the furnace 
while it is in operation. 
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AEROPLANES DROP BOMBS 
ON MODEL DIRIGIBLE 
Aeroplane maneuvers recently held 


on the Johannisthal aerodrome, near 
Berlin, included the destruction of a 


Bomb-Dropping Practice on Model of Dirigible Balloon 


model dirigible of the Zeppelin type, 
50 ft. in diameter and 150 ft. long, made 
of wood and linen, and resting on the 
ground, The idea of the experiment 
was to show, in a general way, the ef- 
fectiveness that might be expected of 
aeroplanes in destroying the dirigibles 
of an enemy by flying overhead and 
dropping bombs. 

The imitation bombs used were of 
metal, bottlelike in shape, filled with 
sand, and were sufficiently heavy to 
pierce holes in the dirigible. 

The biplanes proved more successful 
than the monoplanes in striking the 
dirigible with the bombs. 


CIt is estimated that the production 
of automobiles in this country for the 
1913 season will reach the 600,000 
figure. 
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GIANT PROPELLER BLADES 
FOR BIPLANE 


The propellers shown are each 10 
ft. long with a pitch of 10 ft., and each 
blade weighs about 25 lb. They were 
recently com- 
pleted by a Chi- 
cago manufac- 
turer for a Cali- 
fornian who is 
constructing a 
biplane with a 
total plane sur- 
face of 1,800 sq. 
ft—one of the 
largest aircraft 
of its kind in the 
world. The 
blades were cut 
from Oregon 
spruce timber. 


@Underwear of 
paper, especially 
recommended 
for airmen on 
account of its 
lightness and 
heat- retaining 
qualities, has 
been put on the 
market by a 
French manufac- 
turer. The fab- 
ric is said to be so strong that a man 
cannot rip it with his hands. 


FIELD OF COBBLESTONES 
RIPENS GRAPES 
The first crate of Tokay grapes to 


reach the eastern market at the begin- 
ning of the season were 


deal of heat during the day and radiate 
it at night, thus giving the fruit an 
almost constant warmth. 

The first crate of Tokay grapes 
shipped from California the preceding 
season was also produced under un- 
usual circumstances, but in this in- 
stance the ripening was artificially 
hastened. A Japanese grape grower 
did not leave nature to put the red 
color on the grapes unassisted. Early 
in the season he selected several large 
bunches, enough to fill a crate or two, 
and arranged mirrors so that the sun 
would be cast upon them from morn- 
ing till sunset. 


A HIGH-POWER MOTOR 
STREET SPRINKLER 


The latest improved type of motor 
street sprinkler acquired by London is 
fitted with rotary sprinkling heads 
capable of sprinkling a surface 62 ft. 
wide, and, in addition, has powerful 
flushing nozzles, the particular pur- 
pose of which is to clean out gutters. 
In order to obtain the pressure neces- 
sary for this work, the water tank is 
fitted with a centrifugal pump capable 
of delivering water through the noz- 
zles at a pressure of 60 lb. per square 
inch, 


grown on land near Ore- 
ville, Cal., once worked 
over by gold dredgers. This 
field is covered with cob- 
blestones plentifully mixed 


with river-sediment soil, — 
and the rapid ripening of 

the grapes upon it is credited to the 
fact that the cobbles absorb a great 


English Motor Gutter Flusher and Street Sprinkler 


The tank has a capacity of 1,000 gal. 
of water, 
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Pumping Wine into the Steel Tent 


Cars at the Wineries CF 
WESTERN WINES NOW CROSS 
AMERICA IN TANK CARS 


Cars with four steel tanks having a 
glass lining similar to that of a porce- 
lain bathtub are now being used in 
transporting wine in bulk from Cali- 
fornia to the East. The cars are boxed 


in over the tanks and insulated to pro- 
tect the wine from being affected by 


changes in the weather. Each of the 
cylindrical tanks holds about 2,500 gal. 

The shipment of wine in tank cars 
has proved of great advantage in hand- 
ling wine in bulk, and effects a direct 
economy since the price of wine bar- 
rels has been steadily increasing be- 
cause of the tremendous drain on oak 
cooperage, the United States having 
supplied this commodity to practically 
all the countries of the world for a great 
many years. 

Cars with tanks built of redwood, 
each containing about 1,100 gal., have 
also become very popular. Six red- 
wood tanks are screwed permanently 
in a box car and this enables the 
wineries to ship six different kinds of 
wine in a car at one time. It also gives 
the wines every advantage of aging 
during transportation that they would 
have in casks, 

These tank cars have been in local 
use in California for some years, but it 
was not until lately that the railroads 
permitted transcontinental shipment in 
such manner. 


Wooden Tanks Installed in Ordinary Freight Car 


SOLDIERS BREAK IN SHOES BY 
WATER TREATMENT 


A simple, although effective, way of 
“breaking in” shoes is that employed 
in the United States army. After the 
shoes have been fitted to their feet the 
soldiers stand in water up to the shoe 
tops, until the leather is thoroughly 
soaked. Then the soldiers are put on a 
march, and this “hike” is kept up until 
the shoes are thoroughly dried on the 
feet. Forever afterward the shoes are 
perfectly comfortable, for they conform 
in shape to every little peculiarity of 
the wearer’s feet. This method of 
breaking in shoes, while not new in it- 
self, is one result of the recent investi- 
gation of the foot trouble of the army, 
which the specially appointed board of 
army officers has been conducting. 
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A TWO-DOLLAR SILK GOWN 


A gown, the material of which cost 
but $2, is shown in the accompanying 
illustration, the wearer being Mrs. 
Nina Wilcox Putnam, wife of a mem- 
ber of the Put- 
nam Publishing 
Co., New York. 
The curse of 
civilization, ac- 
cording to Mrs. 
Putnam, is the 
parasitic woman, 
parasitic in this 
instance mean- 
ing extravagant 
with the money 
earned by the 
husband or 
father. She 
says: “The adop- 
tion of the sim- 
ple, cheap and 
beautiful —gar- 
ment will give 
women a power 
and freedom that 
they have not 
since they 
were the governing power in the primi- 
tive world.” 

The gown which is shown in the il- 
lustration, was made as a demonstra- 
tion of this simplicity, cheapness and 
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beauty. The material, which is blue, 
brocaded raw silk, cost but $2. The 
width of the piece of cloth was 52 in., 
and all she did in making it was to 
double the length from neck to in- 
step, sew up the sides, make a slit 
large enough for the head to go 
through, and hem up the edges. 


“STANDING” LANDINGS MADE 
WITH MONOPLANE 


An airman who is flying a Bleriot 
monoplane has developed what is 
called a “standing” landing which, if it 
can be always executed with reason- 
able safety, should prove especially 
practical in cross-country flights. In- 
stead of coming down in the ordinary 
way and running along the ground un- 
til the machine stops, this airman flat- 
tens his planes while at a considerable 
height above the ground, then deliber- 
ately lets the machine “pancake” for 
several feet (“pancaking,” it is as- 
sumed, is a gradual settling down with 
a slight sliding-off motion), and at the 
last moment drops the tail so that the 
tail skid and wheels touch at the same 
moment, the result being that the ma- 
chine does not run at all, but practi- 
cally stays exactly where it lands. This 
maneuver makes landing possible in 
very small open places. 


TRAILING THE FROST BELT IN NEVADA SNOWS 


Every two months, winter and sum- 
mer, a party of enthusiastic volunteer 
mountaineers climb through the storm 
and snow to the summit of Mount 
Rose, which rises near Lake Tahoe in 
Nevada to an elevation of 10,800 ft. 
above sea level. The desire to deter- 
mine the habits of cold waves and 
frost action for the benefit of fruit rais- 
ers in the valleys and on the side slopes 
is their motive, for on the summit is 
a complete set of weather-recording 
instruments which must be read and 
reset every two months. 

After long experimenting in winter 
storms, that rage on high mountains, a 


meteorograph with adequate housing 
has been perfected which will accu- 
rately record the variations of the 
weather on the mountain tops. Tem- 
perature, atmospheric pressure, humid- 
ity, sunshine, and the direction and 
velocity of the wind are all recorded 
on a single sheet of paper, as is also 
the 12 o'clock hour. The instrument 
will run two months without resetting, 
the winter attention being given by 
volunteers, who have learned the secret 
that mountain climbing is as feasible 
in winter as in summer, because of 
the continuous snow fields that cover 
the inequalities of the surface. 
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Top, at Left—Volunteer About to Start for Mountain Top to Reset Instruments. Top, Center — Instrument 
Shelter on Mount Rose, the Masts having been Wrecked by Accumulated Feathers of Ice and Snow. 
Top, at Right—-Climbing the Mountain in a Storm. Central Picture—Meteorograph, Which 
is So Inclosed That neither Wind nor Snow can Enter Shelter, Although the Wind 
Sometimes Blows 100 Miles an Hour. Below—Mount Rose Observatory in Midwinter 


Two base stations, similar to the 
summit station, have been established 
on either side of Mount Rose, so that 
a vertical triangle of stations has now 


been formed with a base 80 miles long 
and the apex approximately one mile 
above. By regular observations at 
these stations, vertical sections of pass- 


257 
j 
; 
, « 
an 
| 
“3 
| 


258 POPULAR MECHANICS 


ing storms can be charted. The central 
problem of these studies is the possi- 
bility of forecasting frost from moun- 
tain tops. 

By the aid of 17 portable stations, 


located for periods of three years at 


strategic points along the valley rims 
and bottoms, a temperature survey is 
being made of the agricultural lands 
of the state to discover “thermal belts” 
where orchards can be planted with 
fair security from frosts. These belts 
are classified according to the degree 
of frost and the feasibility of employ- 
ing orchard heating. The belts of least 
intensity of frost occur uniformly on 
the higher slopes of the valley. 

This is probably the first instance of 
a temperature survey of a state for its 
fruit belts and is being conducted by 
the University of Nevada. 


ARTIFICIAL SPONGES MADE 
OF PAPER PULP 


Paper sponges, which are claimed 
to possess all the liquid-absorbing ca- 
pacity of the natural product, are now 
being made. The paper pulp is first 
treated with chloride of zinc until it 
forms a nearly fluid mass, to which 
common salt is added. This mass then 
undergoes a compressing and drying 
process in a special machine, which by 
means of rollers and plates, provided 
with a number of metal projections, 
produces in the mass the canals and 
cavities of the real sponge. 


@One automobile company in the east 
purchased $1,000,000 worth of motors 
and dynamos last year for the lighting 
and self-starting of cars. 


FRENCH MONOPLANE WITH FLAPPING WINGS 


French airmen are evincing consid- 
erable interest in the new Dubois- 
Riout monoplane, which has flapping 
wings, constructed on the prin- 
ciple of soaring birds, and 
no propeller. The span 
of the wings is 34 ft., 
the weight of the 
machine about 800 
Ib., and the motor 
develops 35 hp. The 
speed expected is 84 
miles an hour, 

The means pro- 


Above—Front View of 
Flapping-Wing Propellerless 
Monoplane, Showing Belt Con- 
nection between the Motor and Running-Wheels 


vided to get the novel machine off the 
ground is clearly shown im one of the 
illustrations. The motor, mounted in 
the usual position on mono- 
planes, is connected by belt 
to the axle of the running 
wheels. When the 
machine attains a 
speed along the 
ground sufficient to 
raise it into the air 
in an upward soar- 
ing or gliding flight, 
power is 
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Below — A Rear View of 
the Wing Flapper with Wings Raised 
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switched from the wheels, and used al- 
together for the flapping of the wing- 
like planes. 


PATCHING THE OUTSIDE OF 
TUNNEL FROM INSIDE 


Some six stories down, below the 
basements and subbasements of most 
of the large buildings of Chicago, rest- 
ing in the slimy Subsoil and treach- 
erous sands, the bore 
of the Illinois tunnel 
under Chicago cares 
for an immense part of 
the cartage that would 
otherwise make the 
congestion of State 
Street a hopeless prob- 
lem. Since its installa- 
tion, universal transfer 
stations, where large 
and small shipments to 
all points are taken to 
be routed underground 
to their destination, 
have been established 
and scores of local sta- 
tions receive and send 
out thousands of boxes 
and barrels daily; 
wares that, if hauled in 
the streets of the so- 
called down-town dis- 


Machine at 
Work in Hlinois 
Tunnel, to Patch 


of the Wall. 


trict, would form a  Outsideis Seen on the Left 
continuous blockade all 
day long. 


Weeks of below-zero weather affect 
the tunnel, causing more leaks than 
usual, and in the drifts that run under 
the Chicago River the pumps last 
year were not large enough to keep the 
water down. Here and there the con- 
traction due to the unusual changes 
in temperature opened crevices and 
the water oozed through and rose 
above the tracks, temporarily prevent- 
ing the use of one or two of the pas- 
sages. Preparations are complete for 
handling this problem this winter. 

To have patched these leaks with a 
trowel and grouting would have been 
impossible, and even a rich cement 
mixture thrown under pressure against 
the smooth, wet walls would have 


Leaks with Concrete 
on the Outer Side 
The 
Hose to Carry the 
Concrete under Pressure 
through the Wall to the 
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been useless. No effort was made to 
use these old-fashioned methods, how- 
ever. The work of keeping the tunnel 
dry is in the hands of a cement expert, 
who, after years of experience, con- 
cluded that it was useless to depend 
on a chemical bond to stop the leaks, 
and, therefore, turned his efforts to- 
ward a mechanical method. 

The only proper means, he judged, 
would be to put the patch on the out- 


side of the walls, and he set about do- 
ing this. To cut a hole large enough 
to make the patch was quite a job and 
the joint formed by the new grouting 
and the old was not always water- 
proof; sometimes the leak was more 
serious after the remedy than it was 
before. Several years ago he had 
thought of a better way of getting the 
grouting behind the walls and he now 
rigged up an outfit suitable for putting 
it into practice. A pneumatic electric 
drill was secured and used to bore a 
hole through the wall where the leak- 
age was worst. This done, he con- 
nected a series motor to the trolley and 
the track in the tunnel and pumped air 
into a small cylinder until the pressure 
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gauge registered about 120 lb. This 
cylinder was connected with another 
of the same size and the second con- 
nected with a hose, which was in turn 
thrust into the hole bored through the 
wall. 

The repair is then made as follows: 
A rich grouting of cement, mixed wet, 
is poured into the second tank and the 
compressed air is admitted on top of 
it. The valve at the bottom is opened 
and the grouting is instantly forced 
through the hose and deposited in a 
dense water-tight layer that oozes in 
between the earth and the outer side 
of the wall of the tunnel. The hose is 
withdrawn and the hole is carefully 
plugged, so that when the job is done, 
little evidence of the patch is notice- 
able. 

The ordinary leak is easily patched 


by one tank of grouting, but some- 
times the water trickles down the 
walls for yards or drops from the ceil- 
ing over large areas. The work is 
then more difficult, and often many 
holes have to be bored before the 
fracture is found and the water ceases 
to come through. 

It is true that these walls are buried 
far below the frost line, but during 
long-continued cold weather the cold 
will enter the tunnel through the ele- 
vators and the cars will whisk it into 
the drifts and carry it from one end to 
the other, and while the shrinkage in 
no part is great, yet in the long walls, 
which extend for a distance of several 
miles, there being no provision made 
for the unusual contraction, the weaker 
joints open here and there and the 
water soon finds its way through, 


FERRIS-WHEEL FLOAT IN 
STREET CARNIVAL 
During the corn carnival recently 


held in Atchison, Kan., there was a 
flower parade which claims as its most 


A Ferris Wheel, Seating Four 
' Little Girls, and Actually Revolved, as - 
One of the Floats of Atchison’s Flower Parade 


original feature a Ferris-wheel float. 
The four seats of the wheel were occu- 
pied by little girls, and the wheel was 
made to revolve by power derived 
from the turning wheels of the wagon 
upon which it was mounted. 

The flower parade, it is claimed, was 
one of the largest of its kind ever at- 
tempted in this country. More than 
3,000 women worked upon the features 
for three weeks, and the cost of the 
French tissue paper alone, used for 
making the paper flowers, was $2,100. 
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Copyrighted by Internationaler Illustrations Verlag, Berlin 
General View of a German Exhibition of Model Aeroplanes 


BERLIN HAS AEROPLANE- lamp, is screwed on and the device in- 
MODEL EXHIBITION ; serted into the vase, The pivoted legs or 
branches B are then raised by means of 
An interesting aerial exhibition was a small lever actuating a vertical screw, 
recently held in the Architects’ League until they lie close against the inside of 

Building, in Berlin, all the craft dis- the upper part of the vase, as shown, 
: played being model aeroplanes, of 
: which there were a great number. 
f Each machine bore a number for pur- 
pose of reference. The model aero- 
planes are types of the 1912 output of 

German toy makers, 


ORNAMENTAL LAMP FROM 
ORDINARY VASE 


A device by means of which an elec- 

tric lamp can be attached to an orna- 

_ mental vase so as to make an artistic 
table or library lamp is shown in the 

sketch. The disks D are spread until 

they form a base of sufficient diameter 

to rest on top of the vase. The upper 

part, the top of which 7 adapted to Device to Enable the Use Ornamental Table Lamp, 

receive an electric bulb or fit into a ofan Ordinary Vase as Fitted on a Vase, Lamp 


recess in the oil reservoir of the table mse Lea 
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DEVICE ESTIMATES POLE HEIGHTS 


The line department of a western 
electric railway is making use of a 
pole-height estimator, a pocket device 
invented by two of its men, with which 


Using the Pole-Height Finder 
to Determine How High a 
Pole is Needed to Carry 
Wires over an Obstacle 


the lineman can sight over the object 
to be crossed and read directly on a 
scale the length of pole needed to give 
a 5-ft. clearance over trees or other ob- 
stacles. The estimator is similar in 
optical principle to the mariner’s sex- 
tant. To use the estimator, the line- 
man measures with tape or by pacing 
a distance of 50 ft. from the point be- 
neath the obstacle, and then from this 
distance, sights through the estimator 
tube at the tree top 
or obstructing line. 
Operating a_ pointer 
at the side tilts a 
level until its bubble, 
seen in a mirror, placed 
at an angle of 45 deg., 
appears alongside the 
object sighted at. Af- 
ter bubble and object 
have been sighted to- 
gether in the tube, the 
pointer shows on the 
scale the exact height 
of the pole, allowing for 
clearance and setting. 


A “HUMPED”-BOTTOM MOTORBOAT 


In one of the small shipyards along 


the north branch of the river in Chi- 
cago may be seen an old man at work 
on an old motorboat, 
the hull of which pre- 
sents a series of irregu- 
lar humps, which he 
believes are going to 
give it a high speed. 
The inventor, who is 
called “Professor 
Bumps” by the em- 
ployes of the yard, 
works upon the boat 
every day, fashioning 
queerly shaped humps 
on its bottom. These, 
he declares, will give 


the keel, making a solid body of water 
for the propeller. 
It is interesting to note, in connec~ 


her great speed, as they 
will force the water to 


Humps Formed on the Bottom of a Motofboat, with 


the Idea of Giving Speed 
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tion with this story, that naval engi- 
neers in Europe have taken up similar 
ideas. Attention is being drawn to the 
advantages claimed for a reversion to 
bulged sides, carried to the point of 
actual corrugation. An editorial in the 
London Times says it is somewhat 
difficult to realize in what manner such 
corrugations can assist the movement 
of water, normally, toward the after 
part of the vessel, so as to provide more 
advantageous streamlines in the region 
of the propeller, but insists that the 
question is one that should easily be 
put beyond doubt by experiments with 
models. What is really required is a 
determination of the relative resist- 
ances of smooth and corrugated ships 
at high speeds. 


SECTIONAL-UNIT TELEPHONE 
SWITCHBOARD 


An entirely new type of telephone 
switchboard for private-exchange sys- 
tems in offices, stores, factories, etc., 
is here shown. 
The first unit of 
the board, which 
has been de- 
signed along 
lines similar to 
t sectional- 
unit idea used 
for filing systems 
and libraries, will 
accommodate 20 
wires. When 
more wires are 
required, the 
capacity of the 
switchboard i s 
increased by adding other units each 
cofitaining 20 wires. The units fit 
together’ like those of a sectional book- 
case, and by adding these units, it is 
possible to make a switchboard of 40, 
60, 80 or 100 lines capacity. Another 
excellent feature of this form of switch- 
board is its arrangement for sounding 
a general alarm by means of ringing 
and talking to all stations at the same 
time, thus providing a fire-alarm or 
general-alarm system without addi- 
tional cost, 
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RAILWAY-CROSSING SIGN FOR 
COUNTRY ROADS 


A new style of automatic flagman 
that can be seen and heard is in use on 
several electric railway lines in Califor- 
nia. The circu- 
lar disk, bearing 
the words of 
warning, is hol- 
low and contains 
an electric light 
to illuminate the 
4-in. central 
lenses of red 
glass on either 
side of the disk, 
which sup- 
ported by two 
pivoted arms 
that rock back 
and forth about 
30 times per min- 
ute when a train is approaching. On 
the top of the box containing the motor 
which furnishes the power is a 12-in. 
gong that begins to ring when the 
motor is started by the train closing 
a contact on the trolley wire. These 
automatic flagmen have been put to 
severe tests, and a number of them 
have worked 700 times a day for three 
months without a single breakdown. 


LUBRICATING STREET-CAR 
TRACKS WITH WATER 


The rails of a car line in a hilly and 
winding street in Rome are lubricated 
with water, which, while not unique 
in itself, is interesting because of the 
ingenious manner in which the water 
is handled. At the top of the slope a 
stream of water is fed into the deep 
groove of each rail and flows downhill 
like a waterfall. Every 20 to 30 in. a 
small wooden block, reaching up to 
wheel-flange level, is wedged in the 
groove to break the flow of water. 

It is claimed that the cars ride excep- 
tionally smoothly in these water-lubri- 
cated tracks, and that the grinding 
noise of cars rounding curves is practi- 
cally eliminated. Grease lubrication at 
curves is rendered unnecessary. 
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Street Car Leaves Track in Omaha, Demolishing a 
Two-Story Brick Structure 


STREET CAR WRECKS BRICK 
BUILDING 


While a heavy street car in Omaha, 
loaded with about 70 passengers, was 
running down grade and approaching a 
curve, the air brake refused to work 
and the car left the rails, plunging into 
a two-story brick garage and com- 
pletely wrecking it. Both the upper 
floor and the roof of the structure fell, 
and three electric automobiles dropped 
through with the floor. None of the 
passengers was seriously hurt. 


On a new aerodrome near Leipzig, 
Germany, will be erected an enormous 
hangar, large enough to accommodate, 
side by side, two dirigibles of the Zep- 
pelin type, this being the first hangar 
of such size to be built. 


BULLET-PROOF AEROPLANE 
SAVES AIRMAN’S LIFE 


One of the machines which drew 
much attention at the recent military 
aeroplane competition on Salisbury 
Plain, England, and _ was finally 
wrecked there, is a bullet-proof Avro 
aeroplane. The so-called cabin, in 
which the pilot and 
one passenger ride, is 


complete somersault, and Parke was 
saved from injury by the stoutness of 
the cabin and a safety belt which held 
him suspended in it. 


@The Standard Oil Company is having 
built in Germany a motor tank-boat 
having a capacity of 15,000 tons. The 
motors will develop 38,000 hp. 


armor-plated. The ma- 
chine was operated by 
Lieutenant Parke, R. 
N., who is shown leav- 
ing the cabin by one of 
the side doors. 
Although the 
armored cabin of the 
machine has never yet 
taken part in an actual 
test to prove its bullet- 
proofness, it saved 
Lieutenant Parke from 
serious injury, if not 
death, in the fall which 
wrecked the machine 
on Salisbury Plain 
before the meet was 


over. In this accident 


the aeroplane turned a was 


Lieutenant Parke Leaving His Bullet-Proof Aeroplane. The Machine 


tecked in a Recent Aeroplane Competition 
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“BABY” AUTOS, THE 


A most interesting development in 
the European automobile industry, as 
yet unparalleled in the United States, 
is the appearance of large numbers of 
small cars with exceedingly small, 
long-stroke motors. These cars are 
manufactured more or less after 
American methods of quantity produc- 
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NEW DEVELOPMENT 


the rating is 25 hp. at 3,600 revolutions 
a minute, this exceptional figure being 
attained by the use of very large valve 
areas, The change-speed gear is of the 
sliding type, affording two speeds for- 
ward and the reverse, and the final 
drive is by worm gear. The very 
cheapest of the voiturettes, or “cycle- 


Little Four-Cylinder Motor of the 
Peugeot “ Baby” 


Demonstrating the Comparative 
Lightness of the Peugeot “Baby” Which Weighs Only 500 Pounds 


Bedelia “ Baby * Which Uses a Small 
Motor of Long Stroke 


Long-Stroke V-Motor 
of English Car 


Light 
Type 


tion, but differ from the domestic 
small-car product in many respects, 
particularly in a tendency to show 
they have grown up from motorcycles, 
rather than grown down from ordinary 
automobiles. One of the most typical 
examples of the new “voiturette 
legére,” as it is called in France, is the 
Lion-Peugeot “Baby.” This car, which 
weighs only 500 tb., comfortably 
accommodates two people, and is pro- 
pelled by a tiny four-cylinder block 
motor, of 2.16-in. bore by 3.5-in. stroke. 
Despite these Lilliputian dimensions, 


cars,” as the English have it, are pro- 
pelled by air-cooled motors of substan- 
tially common motorcycle types. 


BOX-ELDER TREES FORM 
AN ARMCHAIR 


On a farm near Embarrass, Wis., 
may be seen a growing armchair, 
formed of 28 box-elder trees. It grew 
just as it is shown in the illustration, 
being carefully trained into shape by 
human hands. There are now 87 
joints in the chair, where the saplings 
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have been trained to grow together. 
One may recline in this tree chair with 
comfort. Just to keep the saplings 


Twenty-Eight Box-Elder Saplings Grow into Arm- 
chair Having 87 Joints 


alive and save them from all kinds of 
destructive worms and insects has 
been a considerable task, to say noth- 
ing of the work of training and helping 
nature in the weaving together of the 
elders, 


ABSORPTION OF THE PLATING 
BY SOFT METALS 


One of the peculiar features of elec- 
troplating, according to the Brass 
World, is the fact that soft metals, 
such as lead, zine or tin, will absorb 
deposits of copper, silver or gold after 
a time, to such an extent that the plat- 
ing will entirely disappear. This has 
not been generally understood as an 
electroplating fact, although it has 
been known in many lines for some 
time, particularly in coffin-hardware 
and soft-metal novelty trades. 

It is said that the absorption of the 
plating may be prevented by first giv- 


ing the soft metal a coating of nickel, 
as this metal does not seem to have 
the property of “soaking in” and ef- 
fectually prevents the absorption of 
other metallic deposits. This method 
is used by the manufacturers of coffin 
hardware, 


HEAVY DREDGE LIFTED OVER 
RAILWAY TRESTLE 


In dredging an 80-ft, straight chan- 
nel in the Los Angeles River near 
Long Beach, the big dredge, which, 
with all its machinery, weighs about 
150 tons, came to the trestle of a 
double-track electric line over which 
a 15-minute schedule is maintained 
for 18 hours of the day. The railroad 
company refused to allow the dredg- 
ing concern to do arfything that would 
interfere with the regular schedule. 
After careful study of plans, the 
dredge was raised to the height of the 
trestle—a matter of about 15 ft.—by 
slowly jacking it up and placing crib- 
bing underneath; a like support was 
built up on the other side of the trestle 
to receive it, and the dredge was 
moved across in the early morning 
hours, after the last night car had 
passed. 


The Dredge, with Rollers in Position, Ready to be 
Moved across the Trestle 
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Eternal Glacier on the Slope of One of the “ Three 
Sisters,” Oregon 


ICE CAVES IN AMERICAN 
GLACIERS 


Snow is present in vast amounts the 
year around on the slopes of the “Three 
Sisters” mountain peaks in Oregon, 
forming glaciers of almost solid ice 
which slowly move down the mountain 
sides, diminishing in size under the 
heat of the summer sun, but increasing 
again with the heavy snows of winter. 

The deep crevices found in these 
glaciers often form caves, as is shown 
in the accompanying illustrations. 


GAS PRODUCER HAS A REVOLV- 
ING FIREBOX 


A new type of gas producer, the chief 
feature of which is the-method em- 
ployed to stir up the contents of the 
fuel bed by revolving one-half of the 
bed over the other, thus setting up a 
twisting and shearing motion through- 
out the entire fuel chamber, has been 
put in operation. The producer is di- 
vided horizontally through the hot 
zone into an upper and lower section, 
and the two sections are made to re- 
volve in the same direction, but at dif- 
ferent speeds. Each section of the wall 


Near View of One of the Crevices, Which Forms a 
Veritable Cave 


carries with it that portion of the fuel 
bed which it surrounds, thus producing 
the greatest amount of agitation 
through the hot zone without using an 
agitating arm. The fuel chamber, 
which is stationary and has no bottom, 
will hold 1,000 Ib. of coal, or sufficient 
to last for about half an hour. The 
lower edge of the fuel chamber is 
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cooled by water, and automatic de- 
vices are used to feed and spread the 
fuel, stir up the entire bed, and also 
remove the ashes. A fresh supply of 


Gas-Producer Furnace in Which the Fuel is Constantly 
Agitated by a Revolving Fire Chamber 

fuel is spread over the surface of the 
revolving fire bed as it comes under the 
fuel chamber, thus always keeping the 
level of the fire bed up to the bottom 
of the chamber, which is beveled on its 
lower edge for the purpose of pro- 
ducing a down-stroking effect upon the 
bed of fire as the latter passes under it. 

According to the manufacturers, the 
rotation of the bed tends to prevent the 
formation of blow holes and clinkers. 
The first step in the process of remov- 
ing the ashes is the grinding of them 


between the sides of the stationary air - 


box or “ash crusher” and the revolving 
corrugated wall of the lower section. 
After the ashes have been crushed they 
are forced up to the top of the ash pan 
by three ash plows, which are kept con- 
stantly in operation and are adjusted 
when occasion requires. As fast as the 
ashes are lifted to the surface of the 
water in the ash pan, they are auto- 
matically scooped up and carried to 
the required point for automatic dis- 
charge. As a result of the joint action 
of the automatic fuel spreader, the 
twisting of the fire bed and the contin- 


uous removal of the ashes, this pro- 
ducer is claimed to gasify one ton of 
coal every hour—at least twice the ca- 
pacity of the ordinary hand-operated 
producer, and at the same time the 
quality of the gas is greatly improved 
and more uniform. 


BEACON LIGHTS FOR 
NIGHT AVIATION 


A new method of illuminating aero- 
dromes to facilitate safe landings at 
night has been recently patented. The 
field or landing place is provided at 
regular distances apart—80 to 160 ft— 
with rows of lamps, located entirely un- 
derground, which give light of an in- 
tensity calculated to be plainly visible 
to the airman without dazzling the eye. 
In descending, the airman sees the 
whole field as a chessboard, the per- 
spective view of which gives him a 
means of estimating how high above 
the ground he is flying. 

The lamps are located in circular con- 
crete recesses in the ground and their 
light is thrown upward by reflectors. 
Above the ground is a hood made of 
wire cloth covered with a transparent 
fabric which softens the glare of the 
light, this hood being collapsible, so 
that the wheels of an aeroplane may 
pass over it without damage either to 
the hood or to the machine. A spring 
is provided inside the hood to extend it 
again after it may have been run over. 


TEARING HILLS DOWN FOR 
HOME BUILDERS. 


Not a section of a Panama Canal 
“cut,” but a new hillside residential 
district in the city of Portland, Ore., is 
illustrated here. The rapid growth of 
the city has made it imperative that 
new home sites be found, and accord- 
ingly an enterprising firm has under- 
taken to terrace out the side of a 
mountain, to furnish building lots and 
streets of easy grade. The principle 
of hydraulic mining is employed in the 
work. The ground is torn out by 
water forced at it under great pres- 
sure, and then the earth and rock are 
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Like a Scene on the Panama Canal is 


This Section of Portland, Where Hills are being Torn Down 


to Provide Terraced House Lots 


washed away to the river bottoms in 
large flumes. 

The newly made lots command high 
prices, and are so much in demand that 
they are sold even while covered with 
forest growth, before the hydraulics 
have been turned on them. 

In the accompanying photograph 
the buildings in the right middle dis- 
tance are structures left standing since 
the Lewis and Clarke exposition in 
Portland in 1905. 


LARGE MEN AS MOTOR-TRUCK 
DRIVERS 


Large, well-developed men, who can 
load and unload as well as drive and 
take good care of the machinery, are 
in demand as motor-truck chauffeurs. 
Almost without exception the business 
concerns who are sending men to auto- 
mobile schools for training pick out 
big, muscular men. The wage paid to 
motor-truck drivers seems to be deter- 
mined to a considerable extent by the 
capacity of the trucks. The average 
wage of drivers of 1-ton trucks in Chi- 
cago, for instance, is $18 per week, 
drivers of 3-ton trucks get from $21 to 
$22, and drivers of 5 to %-ton trucks, 
$25 per week. 


LONG-DISTANCE TELEPHONY 
WITH STRONG CURRENTS 


Talking into a telephone which uses 
strong currents of electricity makes it 
hot, but strong currents are needed 
for successful 
long - distance 
use, and so 
two Swedish 
engineers 
have devised 
a microphone 
transmitter 
that is made 
to keep its 
temper by a 
cooling fluid 
circulating 
through the 
mechanism, A 
fluid which 
will not trans- 
mit electric 
currents is 
used in order 
to prevent 
short circuit- 
in g. By 
means of this 
device conversations have been suc- 
cessfully carried on over a distance of 
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2,300 miles. The microphone is also 
useful for wireless work, and in this 
connection has been operated with as 
much as 200 watts, They have recent- 


ly been adopted for a wire telephone 
line between Stockholm and Berlin, a 
distance of about 600 miles, of which 
30 miles is submarine cable. 


MILKING THOUSANDS OF RUB- 
BER TREES AT ONCE 


A machine for obtaining the sap 
from thousands of rubber trees at 
once, with less manual labor and with- 
out injury to the bark of the trees, has 
been invented by a civil engineer. The 
apparatus consists of two parts, one 
of which is fastened to the tree and 
connected by an electric wire with the 
other part which is placed in a central 


Upper View—Central Station Which Controls 
Tapping Apparatus on Trees 


Lower View— Tapping Apparatus Adjusted to a 
Rubber Tree and Wired to Central Station 


operating station. To each tree is at- 
tached 30 rubber tappers, each lead- 
ing to a cup for catching the sap as it 
is drawn from the tree by the electric- 
ally operated mechanism. The sap, as 


it flows into the cups from the tap- 
pers, gradually turns into crude rub- 
ber in the form of a biscuit. The rub- 
ber tappers, each of which is provided 
with a device to prevent the inner bark 
of the trees from being injured, are so 
arranged upon the trees that each 
tapper takes the sap from a different 
part of the tree, in accordance with 
tree-tapping laws based upon many 
years of experience in extracting rub- 
ber milk. The apparatus, which is 
capable of milking more than 5,000 
trees at one time, is operated to best 
advantage during the early morning 
when the sap flows more freely. 


MOTION-PICTURE FILMS AS 
MACHINE DEMONSTRATORS 


The motion-picture film as an agent 
for showing machines in action to pos- 
sible purchasers in all parts of the 
country is a field of motion-picture 
activity now being rapidly developed. 
Large machines cannot be taken to the 
possible buyer for demonstration, but 
films showing how the machine is 
made, assembled, and operated, can be 
placed in a trunk, along with a project- 
ing machine, and demonstrated any- 
where. The kinds of machines now 
being sold by this method are many, 
including traveling cranes, derricks, 
dredges, brick-making machinery, mar- 
ble-quarrying outfits, powder machines, 
water sluices, excavating machines, 
milling machinery, laundry machines, 
and the like. 


HEN AS FOSTER MOTHER 
TO KITTENS 


A hen that adopted a litter of kittens 
and thereby started a friendly feud 
with the mother cat, is shown in the 
accompanying illustration along with 
her adopted family. The kittens were 
born in a hen’s nest on a California 
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Courtesy of Outdoor World and Recreation 


A Hen That Brought Up a Litter of Kittens 


farm, and their presence was not 
known to the farmer until he found 
the hen hovering them. They seemed 
to enjoy the warmth of the old hen’s 
wings, and this caused considerable 
jealousy when the mother cat came to 
feed them. At first the cat seemed 
willing, however, to let the hen hover 
her kittens, and only concerned her- 
self with their feeding, but once when 
the hen was off the nest after food, the 
cat enticed the kittens out of the barn, 
where the foster mother subsequently 
found them and made considerable fuss. 
When the kittens grew older, they fol- 
lowed the hen about the yard like a 
brood of chicks, and were even coaxed 
up on the roost, but the mother cat 
finally carried them into the house and 
the hen was disconsolate. 


USING SIMPLE MECHANICS 
IN SURGERY 


Besides his knowledge of medical 
and surgical principles, the surgeon 
must have some skill in practical me- 
chanics, In his work he often applies 
simple mechanical principles. If one 
broke a prop used to hold up a clothes- 


line or the limb of an overburdened 
apple tree, he would nail it or nail a 
cleat on it, to hold the parts together. 
That is precisely what the surgeon fre- 
quently does nowadays with a broken 
bone, One illustration shows how he 
pulls the bones together and drives 
some ordinary 8 or 10-penny wire 
nails, sterilized, of course, into the 
broken ends. If the break is such that 
the nails will not serve the purpose, 
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Ordinary Nails Used to Nail Repair of Leg Bones 
Repair Broken at Ankle. Safety Pin 
Bones Shown is in Bandage 

he opens up the seat of the fracture, 

accurately adjusts the broken ends of 

the bone and puts a metal cleat on one 

or both sides and fastens it with ordi- 

nary wood screws, Or he may put in 
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a pin just as the carpenter uses a 
dowel. This may be of metal, bone or 
ivory, the center of the bone being first 
drilled or hollowed out to receive it. 


Plates Screwed onto Bone Use of Plates Screwed 

to Repair a Broken into Bone to Repair 
Shin Bone a Bad Break 
Wires are also sometimes used for the 
purpose. Any of these foreign ma- 
terials may either be left indefinitely, 
or removed after union has taken place. 
Some of the different forms of cleats, 
or Lane’s bone plates, as they are 
called, after their originator, Mr, Ar- 
buthnot Lane, the noted English sur- 
geon, are shown in one of the illustra- 
tions. 


A UNIQUE HILL-CLIMBING 
AUTOMOBILE 
One of the participants in a recent 


hill climb in Europe was the curiously 
constructed car shown in the accom- 


rear axle is by means of a rope run- 
ning over large sheave pulleys. The 
gasoline tank is mounted directly over 
the engine, 


RUSSIA TO FENCE IN HER 
GERMAN FRONTIER 


China built a great wall as a protec- 
tion against the barbaric yellow 
hordes. Russia is to erect a barbed- 
wire fence, 7 ft. high, in an endeavor 
to stop the constant smuggling at 
its German frontier. The boundary 
between Germany and _ Russia is 
marked by a ditch, and it is on the Rus- 
sian side of this that the fence will be 
erected. This fencing out of Germany 
will take five years to complete. 


ALUMINUM TAGS FOR ALL 
MILITIAMEN 


Identification tags are to be worn by 
all officers and men of the national 
guards at. maneuvers and other field 
duties in the future, each to bear the 
name of the militiaman with his com- 
pany, regiment and rank. War-depart- 
ment orders provide that the tag shall 
be of aluminum about the size and 
thickness of a half dollar, and shall be 
suspended about the soldier's neck by 
a cord. 


THE UNASSISTED STARTING 
OF AEROPLANES 


In a recent military competition for 
aeroplanes, one of the rules was that 
the pilot should be able to start his 
machine unassisted, 
but when the competi- 
tion was actually held, 
no attempt was made 
to see whether or not 
this could be done. It 
was quite evident, how- 
ever, that not a single 
machine in the com- 


A Hill-Climbing Automobile of Novel Type 


panying illustration. The drive from 
the uniquely mounted engine to the 


petition could be 
started except by 
swinging the propeller while the ma- 
chine was held back. Yet it is con- 
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ceded that a self-starting arrangement 
is of great importance, especially for 
military machines, and the problem 
should not be particularly difficult of 
solving, as has already been shown on 
several types of hydro-aeroplanes. 


OLD MINE WORKING AS AIR 
RESERVOIR 


By placing a concrete bulkhead 
across a drift at the 700-ft. level of a 
mine near Rossland, B. C., an aban- 
doned section of this underground 
working has been converted into a 
novel compressed-air reservoir, The 
bulkhead is 8 ft. thick, reinforced with 
steel bars. Back of this bulkhead is a 
water chamber 35 ft. long, formed by 
placing a 12-in. bulkhead across the 
drip. The air communication between 
the main air line and the storage cham- 
ber is through a 6-in. pipe. Pressure 
gauges and valves are arranged on the 
outer face of the bulkhead for con- 
trolling the outflow of air. The rock 
in the sides of the reservoir is close- 
grained and free from fissures. 


MACHINE MAKES, FILLS AND 
SEALS BOXES 


A machine that automatically fills a 
paper bag with a brand of cooking 
powder, folds the top of the bag, makes 
a pasteboard box, places the bag and 
a printed circular in the box, seals the 
box and drops it into a large basket, 
is among the labor-saving devices used 
by a large manufacturer. The entire 
operation requires but a small fraction 
of time and 15,000 boxes are filled and 
sealed in a day of 10 hours, The most 
expert pair of human hands could not 
complete one box in less than three 
minutes, or 200 boxes in ten hours. 


CIt is claimed that the candy-pulling 
machine, described on page 759 of the 
November issue of Popular Mechanics 
Magazine is covered by U. S. patent 
owned by Mr. H. L. Hildreth, of Bos- 
ton, Mass., and that parties desiring 
to make the machine had best com- 
municate with him before doing so. 
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SWAN STREET SIGN FOR SWAN 
AVENUE 
At one crossing of Swan avenue, in 


Ocean Park, Cal., is a swan-shaped 
street sign which suggests a number 


A Swan-Shaped Sign Indicates the Name of the Street 


of possibilities in street-sign practice. 
Many streets in the towns and cities 
of the country bear names that could 
be subjected to like treatment, and the 
person trying to find his way about 
would be able to tell a street at a 
glance while still some distance from it. 


GERMAN WATERING MACHINE 
FOUR HUNDRED FEET LONG 


The American visitor to east Ger- 
many at the present time would be 
greatly struck by the extremely odd- 
looking machines which have made 
their appearance in some of the fields. 
At first glance, they would seem to 
consist of a very long iron pipe bent 
into fanciful shapes, supported on iron 
wheels, and carrying 20 fountains of 
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water, The apparatus is really made 
up of 10 watering machines, joined to- 
gether by 20-ft. lengths of rubber hose. 
Each unit consists of a horizontal iron 
pipe, 20 ft. long, supported on two 
wheels, At each end of this pipe is an 
upright pipe which sends a spray of 
water 10 ft. in every direction. Thus 
10 of the units water a strip 400 ft. 
wide. The hose attached to the water- 
supply hydrant is long enough to allow 
the machine to be drawn over a dis- 
tance of 400 ft. on one side of the 
hydrant, and then, by returning on the 
other side, over an additional width of 
400 ft., so that, in all, it waters an area 
800 ft. wide by 400 ft. long from one 
hydrant. Enough hydrants are used 
to cover the entire field, whatever the 
area, The water is pumped from rivers 
and lakes, or from wells by means of 
high-pressure centrifugal pumps. 

The invention of this machine by 


Szezepkowski, and of others, which ° 


work more like large lawn sprinklers, 
was caused by the drought of 1911. 
The Kaiser Wilhelm Agricultural In- 
stitute took up a study of methods of 
irrigation, and it was concluded that 
the American method of running the 
water in furrows is too wasteful. Be- 
side this, the ground surface in eastern 
Germany is too irregular. 


CA Russian woman flier, Ljuba Gal- 
antschikow, made a new altitude rec- 
ord for women by reaching a height 
of 7,800 ft. 


The Szczepkowski Watering 
Machine Invented for Irrigation in Germany 


WARSHIPS TO FIGHT FIRES IN 
CITIES 


The big battleships of the United 
States will be used to fight fires in 
cities along the Atlantic coast, accord- 
ing to letters of inquiry received by the 
fire chiefs of these cities from the gov- 
ernment relative to the sizes of hose 
and kinds of couplings in use by their 
respective fire departments. As all the 
warships are equipped with powerful 
pumps that can throw large streams of 
water a long distance, the government 
proposes to couple these pumps to the 
city’s fire hose in case any of the ves- 
sels should happen to be in port at the 
time of a fire. 


IDEAS FOR NEW ALPHABET 
WANTED BY CHINA 


Suggestions for a new alphabet have 
been called for by the Chinese republic 
with the intention of adopting the one 
which is best. What is wanted are 
“signs which are simple in form, as few 
as possible, and adequate to express all 
the various sounds commonly used in 
the principal Chinese dialects.” A con- 
ference of learned mandarins was re- 
cently called by the minister of educa- 
tion to work out the alphabet, but the 
scholars finally agreed that they could 
not solve the problem alone and made 
the recommendation for a public com- 
petition. 
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To Protect the Ways of a Lathe 


The chips cut from metals occasion- 
ally carry with them particles of grit 
and sand, especially when turning 
cast-iron pieces in a lathe. This grit 
is apt to stick on the grease of the 
ways, and when the carriage travels 
over it, the metal is scored and in 
time the ways become worn. The neat 
workman, who cares for cleanliness 
and the appearance of his machine, 
can easily prevent this scratching and 
scoring of the lathe or planer ways by 
making a small attachment as shown 
in the sketch. The little device con- 
sists of a strip of brass, cut to fit the 
V-shape of the ways, bent as shown 
and attached to the carriage with a 
screw. A piece of felt, A, is fitted be- 


The Small ro. = Felt Picks Up All Grit and Keeps 
he Ways Well Oiled 

tween the brass strip B and the end of 
the carriage. The felt is well soaked 
in oil before putting it in place. This 
will not only pick up the dirt particles, 
but will keep the ways well oiled.— 
Contributed by Chas. Kaufmann, 
Santa Ana, Cal. 


Eliminating Cooking Odors 


Cooking without odors may be ac- 
complished in the following manner: 
Make an attachment for all utensil 
covers to convey the rising vapors 
from the cooking through a small pipe 
which enters the stove or range pipe. 
The pipe is removed from the cover 


after the cooking is completed, and a 
small cover, hinged to the stovepipe, is 
dropped over the opening. The small 
The Small Pipe Carries the 
dors from the Cooking 


Food to the Stove 
or Range Pipe 


pipe should fit sated into the hole 
in the utensil covers. The odors will 
be easily taken up the pipe and chim- 
ney along with the burned gases of 
the fuel—Contributed by Julia A. 
White, Glenburn, Pa. 


Stair Steps for a Steep Pitch 


A certain building requiring a stair- 
way had a wery small place left avail- 
able for that purpose ; in fact, the space 
almost demanded a ladder. As stair 


steps were desirable, I used the fol- 
lowing plan which gave an excellent 


Staggered Notches in the Steps 
Provide an Unobstructed Path 
for the Rising Foot 


footing on each step, yet did not inter- 
fere with lifting one foot above the 
other, As shown in the sketch, each 
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step was cut to form‘an opening near 
one end, the cut-outs being on alter- 
nate ends of successive steps. These 
cut-outs provided an _ unobstructed 
way for the foot to pass through as 
it was raised to that level. The open- 
ings in the steps were made semicir- 
cular and about 6 in. deep.—Contrib- 
uted by S. B. Moore, Cleveland, O. 


A Winter’s Spare Time Devoted to 
Sign Painting 


The workman in a small town finds 
plenty of spare time during the winter 
months, and I, for one, turned this 


The Boards on the Fence are First Given a Coat of 
the White Paint, Then Lettered 


time into profit by the exercise of a 
little ingenuity. Not having much 
capital but plenty of time, I spent 
about $3 in buying material for paint- 
ing advertising signs. The outfit of 
brushes I purclrased consisted of a 
4-in, flat wall brush; two flat artists’ 
brushes, one %4-in., the other a 34-in., 
and a set of riggers. The materials 
purchased were 1 gal. bowed linseed 
oil, 2 gal. kerosene, 10 Ib. whiting, 5 
Ib. cheap white lead, 1 Ib. each green, 
blue, red, yellow and brown dry paints. 

The white paint was mixed first, 
then to one-half the lead I added 5 
lb. whiting, 14 gal. linseed oil and 1 


ABCDEF abcdef 
ABCDEF abcder 
ABCDEF alocaet 


The Slanting Alphabets were Preferably Used, But a 
Perpendicular One is Quite Effective 


gal. kerosene. This made a good white 
mixture that spread easily with a 


brush and proved to be durable and 
cheap, costing only about 40 cents per 


gallon. The other paints were mixed 
with the same proportion of oil and 
kerosene, but it was found that the 
red and blue would fade, and black 
was therefore substituted for these 
colors, 

Orders were procured from local 
merchants for fence signs, the signs to 
be not less than 12 ft. in length, at 1 
cent a lineal foot or 12 cents a sign. 
Contracts for over 600 signs were eas- 
ily secured, and as I could paint an 
average of 75 signs a day at a cost of 
3 cents each, a profit well worth the 
trouble was the result. 

When this job was finished, I 
planned another which was to make 
smaller signs for those who did not 
care for fence signs, and these signs 
also proved ready sellers. I procured 
a roll of ready-made roofing and coated 
its smeoth surface with the white 
paint, but found that it required two 
coats of color to cover the roofing 
color. The roofing was then cut into 
rectangular pieces, 24 by 30 in. The 
signs painted on these pieces were 
sold for 15 cents each. This did not 
prove to be as profitable as the fence 
signs, but my spare time was occupied 
and some money resulted from the 
work, 

Only the two styles of slanting let- 
ters were used, but another—that 
shown at the top in the sketch—is also 
practical. They are all simple in de- 
sign and easily put on the painted 
surlace. 


To Prevent Wing Nuts Falling from 
Bolts 


Wing nuts are exceedingly han¢ly 
devices for providing a convenient 
way to make attachments that are 
easily and: quickly undone, but they 
are very much inclined to work them- 
selves off the threads on account of 
the balancing of the wings. This is 
especially true where they are used 
to fasten the valve-mechanism cov- 
ers on automobile engines. It is a 
simple matter, however, to keep them 
on the thread, even though they be- 
come loosened, by removing one of 
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the wings. The single wing may 
drop half a turn at most, by gravity, 
but there will be no possible way for 
the nut to jar itself off. The removal 
of one wing does not interfere with 
tightening or loosening the nut with 
the fingers.—Contributed by Stanley 
P. McMinn, Brooklyn, N. Y. 


Stippling Drawings with an Electric 
Buzzer 


The draftsman making a drawing 
where concrete sections are shown in 
a stipple will find the device illustrated 
very handy to accomplish the effect. 
An old bell, a push button and a com- 
mon battery cell are all the requisites 
necessary. The gong and the lugs 
that hold it are removed, and the knob 
on the end of the hammer is replaced 


The Electric 
Buzzer Drives 

the Pen Point at 
a Rapid Speed in 
Making a Stipple 


by a socket to hold a pen point. The 
whole is then mounted on a board with 
the push button conveniently mounted 
on the opposite side. I found it bet- 
ter to mount the bell box upside down, 
making the stroke of the magnet or 
armature, when released, the working 
stroke of the pen. This device not 
only saved its cost many times over, 
but does better work which, of course, 
is not so‘tiring to the eyes and wrist 
as when done by hand.—Contributed 
by Jacob Goldberg, Marshfield, Ore. 


Automatically Operated Siphons 


Having a series of glass-bottomed 
aquariums which must be connected, 
I used a self-starting and self-stopping 
siphon, as shown in the illustration, 
between the tanks. The sketch shows 
the shape of the siphon. 
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This siphon can be used in a cider 
mill or wine factory for connecting 
vats, thus saving the expense of mak- 


The Shape of the Siphon Makes It Self-Operating in 
Starting and Stopping When the Liquid 
Level is Changed 

ing the connection through the bot- 
toms, The farmer could use the same 
device for connecting a series of tubs 
for watering stock.—Contributed by 
Edward F. Bigelow, Sound Beach, 
Connecticut. 


Handle End for a Vise Screw 


While making a carpenter's bench 
vise, I found that the fitting which 
holds the handle of the screw, as shown 
by the dotted lines in Fig. 1, was lost. 
After some thought I came to the con- 
clusion that the screw could be re- 
paired by threading the end and screw- 
ing on a pipe tee. The projection 
A was sawed off and the end of the 
screw threaded for a 34-in. pipe, where- 
upon a %4-in. pipe tee, B, Fig. 2, was 
screwed on tightly. As a further pre- 
caution, a %-in. hole was dried 
through the fitting, and the screw and 
a rivet inserted, 

The handle was made of a piece of 
1%-in. pipe, about 12 in. long, threaded 
on both ends. After slipping the pipe 


Fis.t 


Fig.2 


An Ordinary Pipe Tee Taking the Place of the 
Regular Casting on a Vise Screw 


through the tee, the half of a %4-in, 
coupling was screwed tightly on the 
threads of each end.—Contributed by 
Clyde L. Adams, La Grange, II. 
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Wood Holder for a Sawbuck 


Sawing wood on a buck is a very 
fatiguing job because the leg, in hold- 
ing the log in the crotch of the buck, 
is in a very unnatural position. With 


A Pressure of the Foot on 
the Lever End Causes 
the Chain to Hold the 
Log Tightly 


an improvement on the ordinary saw- 
buck, as shown in the illustration, the 
foot is placed almost on a level with 
the ground in a position as if standing 
in front of the buck, not only making 
a natural and comfortable position, but 
also causing the log to be held much 
more firmly and without effort. 

A piece of hard wood is nailed firmly 
on the two back legs of the buck near 
the bottom, a heavy eyebolt is screwed 
into it in the center and a chain 
attached, The chain should be long 
enough to reach over the largest log 
and down to the ground in front of the 
buck. A lever is hinged to the hard- 
wood crosspiece near the center and 
extends to the front side of the buck. 
A hook is fastened in the front end of 
the lever in which to hook the links 
of the chain, 

A log is placed in the crotch of the 
buck in the usual manner and the chain 
is brought over the log and a link 
placed in the hook of the lever while 
the latter is raised several inches from 
the ground, The lever is then pressed 
down by the foot and the sawing 
started—Contributed by L. A. Suver- 
krop, New York. 


CAutomobile radiator leaks are often 
caused by steam pressure. To prevent 
this, keep the cap vents open. 
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Driving Nails in Cement 


Cement would be used in many 
places, were it not for the difficulty of 
driving nails into it so that they will 
hold. If clean cinders are mixed with 
the sand and cement, the surface made 
with this material will hold a nail al- 
most as solidly as if driven in wood. 
After giving this a thorough trial, I 
can recommend it for fence posts and 
nailing-places in basements.—Contrib- 
uted by Harry Fritzinger, Decatur, 
Indiana, 


Priming Bottle for a Gasoline 
Engine 


A safe and convenient stopper for 
a bottle holding priming gasoline for 
an automobile engine is shown in the 
illustration, in which C is a common 
cork thrust into the neck of the bottle 
flush with the top and having a hole 
previously burnt through its center 
just a trifle smaller and to conven- 
iently admit a piece of bent tubing. A 
piece of steel umbrella tube is quite 
satisfactory, says the Automobile 
Dealer and Repairer. At its straight 
end a slit, D, about 14 in. long, is filed, 
and a plug, A, with a projecting lip, is 
tightly fitted into the end. Soldering 
this plug is not unwise, although not 


The Sliding Tube in 
the Cork Forms a 
Valve to Open or 

Close the Passageway 


absolutely necessary, if it is made a 
tight fit. The head of a 20-penny wire 
nail will be found to fit snugly and 
serves the purpose quite well. To se- 
cure the cork in its position it is best 
to bind it down with twine or wire to 
the neck of the bottle. When the bot- 
tle is tilted the gasoline will flow 
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through the opening D and out 
through the tube B. 

Evaporation and flow of the gaso- 
line is prevented by drawing the spout 
up until the flange A is tight against 
the cork. It will be observed that the 
opening D will thus be closed, and no 
amount of rough shaking will make 
the gasoline escape. A stopper of this 
kind is very convenient to handle with 
gloved hands or cold fingers. 


Shutting Off Water in a Frozen Stop 
Box 


One morning during very cold 
weather I faced the combination of a 
burst water pipe on the inside of the 
building and a frozen stop box on the 
outside. The water could not be 
turned off at the stop box, as this had 
been left without cover so long that 
it had become filled to the top with 
dirt, Fig. 1, which apparently was 
frozen solidly all the way down. 


Fig.3 
A Method of Reaching a Stop Cock by Boring through 
the Frozen Filling in the Stop Box 

The prospect of digging being 
highly unpleasant, I procured a large 
auger and bored through 18 in. of 
frozen earth, Fig. 2, until I encoun- 
tered mud. After this, it was not long 
until I had the key inserted, Fig. 3, 
and the water shut off—Contributed 
by James M. Kane, Doylestown, Pa. 


Forming Pot-Cover Rings and Bail 
Handles 


A way to quickly shape a number of 
rings, bail handles, etc., for pans and 
pot covers is to use a piece of pipe as 
the form. Rings for pot covers are 
shaped by coiling the wire on a round 
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pipe, A, and cutting the spiral on one 
side, as at B. Bail handles may be 
formed on a pipe that has been flat- 
tened as shown at C. A 3 or 4-in, pipe 


A Number of Pieces can be Shaped and Cut Quickly 
from a Length of Wire 
can be easily shaped by hammering it 
while at a red heat. The wire coiled 
on this form is cut. as shown at D. 
If the pipes are filled with lead, they 
can be easily gripped in the jaws of 
a vise, as shown at E, for winding the 
wire upon them. Rings and handle 
bails can be shaped on these forms 
from wire up to %-in. in diameter.— 
Contributed by Louis A. Brown, 
Washington, D. C. 


Cover for a Well Curb 


The open well that must be used 
occasionally can be covered or a curb 
provided that will prevent dirt from 
entering or any vermin from falling 
in, and yet be easily accessible for 
obtaining water. A platform is laid 
on joists and the curb built up over 
the well top. The feature of the pro- 
tection is the cover, which is pivoted 
on a bolt, A, and turns around on the 
extension of the board B when the 
arm C is pulled in the direction of 


The Cover is Easy to Open and Close and It 
Keeps the Dirt Out of the Well 
the pointing arrow. This covering is 
easy to open and close in stormy 
weather with snow or sleet on the 
parts. 
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Fluting Taps on a Drill Press 


It often happens that a tap must be 
made for some special job and where 
there is no milling machine the flutes 


The Shape of the Metal Piece for Holding the Tap 
Blank to be Fluted with a Drill 


can be cut on the drill press either be- 
fore or after threading the steel. The 
manner of doing this is as follows: 


Drill a piece of metal, as shown in 
A, the size and shape of the outlines 


for the finished tap. Drill and tap a 


hole for a setscrew as shown. 

The flutes are cut with a, twist drill, 
and the right size to use in making a 
1-in. tap is a %-in. drill. For other 
sizes increase or decrease the size of 
drill as necessary to make the flute 
the proper depth. The end of the metal 
is laid out as shown in B. If the metal 
is cast iron, small holes should be 
drilled and steel pins inserted, as shown 
at C, on the line of the outer edge of 
the four circles. These pins should be 
a driven fit. The blank piece for the 
tap should be turned up straight to 
fit the hole drilled for it in the block, 
then, after drilling the flutes, it is 
shaped as desired. Four holes drilled 
as shown cut the flutes in the metal of 


the tap.—Contributed by J. F. Tholl,’ 


Detroit, Mich, 


A stove polish of good quality con- 
sists of 2 parts graphite, 4 parts cop- 
peras and 2 parts boneblack, mixed 
with water to form a paste. 


Polish for Brass or Copper 


A very good polish for use on brass 
and copper is described by the Modern 
Painter as follows: Sodium chloride, 
2 parts; oxalic acid, 3 parts; water, 40 
parts; bolted pumice, 100 parts; oil of 
turpentine, 2 parts; soft soap, 12 parts; 
lard oil, 12 parts. Dissolve the salt in 
water and the acid in this solution. 
Mix the solution with the powdered 
pumice; incorporate the soap; then 
heat in the oils. 


Center-Point Holder for Beam 
Compasses 


Having frequent use for a beam com- 
pass and finding it a difficult matter to 
overcome its tendency to tilt from side 
to side, which very often injured my 
layout, I made the device shown in the 
sketch. 

A metal disk with a glass center set 
flush with the bottom surface is used 
for the center end of the beam. In the 
center of the glass is a countersunk 
hole for the end of the beam center. 
The glass enables the workman to see 
the drawing and the place to set the 
center. This device prevents any 
injury to the drawing. A sleeve of 
heavy brass tubing is supported with 
three braces directly over the counter- 
sunk hole in the glass disk. The shank 
of the compass center fits into this 
sleeve, and the point centers the coun- 
tersunk hole. This tripod arrangement 


The Center-Point of the Beam Compass is Held 
Rigid and in an Upright Position 


gives the center rigidity and holds the 
beam in an upright position, prevent- 
ing any side motion.—Contributed by 


Francis X. Kuchler, Baltimore, Md. 
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While it is an established fact that 
underground cables are cheaper to 
maintain, are less subject to disturb- 
ances of the weather and, therefore, less 
liable to failure than overhead wiring 
or aerial cables, it is also well known 
that the maintenance of the under- 
ground plant is no small item. The 
greatest bulk of the expense of the 
underground system is caused by 
electrolysis. While this action affects 
any and every kind of metal that is laid 
underground, it is particularly the 
sheath of underground cables that suf- 
fers. This is due to the fact that the 
armor is almost pure lead and, there- 
fore, offers very little resistance to the 
current flowing through it. 

Electrolysis, as the linemen use the 
word, means the eating away of the 
cable sheaths by the stray currents 
from street-railway or other grounded 
high-tension circuits which seek an 
easy return to the power house and, 
for this reason, jump from the rail or 
other conductor and enter the sheath 
of the underground cables, or any other 
conductor which offers less resistance 
to its homeward journey. 

Except in rare instances, the cur- 
rent, in flowing from one kind of con- 
ductor to another, will be compelled to 
pass through the earth, and it is at the 
points where the current emerges from 
the conductor and enters the moist 
earth that electrolytic action occurs, to 
the probable destruction of the cable, 
or other conductor. Therefore, if volt- 
meter tests show that the current is 
flowing to the cable sheath from sur- 
rounding conductors, it proves that 
the sheath is negative and that there 
is little or’ no chance for electrolysis 
to get in its work. If, on the other 


hand, the sheath is found to be posi- 
tive, and the current is flowing from it 
to surrounding conductors, the maxi- 
mum positive point on the cable must 
be determined, and a heavy copper or 
other suitable bond must be run from 
this point to the rail or return feeder 
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Electrolysis on Underground Cable Sheaths 
By GEORGE LITTELL 


of the electric-railway system, or other 
conductor to which the readings indi- 
cate the current to be flowing. The 
direction of the current which is harm- 
less to the cables is shown by the 
arrows in Fig. 1, and the direction of 
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Electrolysis Attacks the Spot Where the Current 
Leaves the Sheath for a Return Route 
Offering Less Resistance 


harmful currents by the arrows in Fig. 
2, which also shows the location of the 
place most attacked. 

As lead is corroded by electrolysis 
almost twice as rapidly as tin; more 
than twice as rapidly as copper or iron 
and 12 times as rapidly as aluminum, 
it can be readily understood that the 
underground cable sheath will be 
injured much more quickly than iron 
pipe which may form a network all 
around it. Under certain conditions, 
due probably to the fact that the 
energy expended per unit area of the 
sheath surface may not be great 
enough to decompose the salts in the 
damp earth, it sometimes happens that 
the current will leave the conductor 
sheath without harm to the metal; and 
because the character of the earth 
around the pipe may have become 
changed by the decomposition of its 
salts, thus rendering it incapable of 
acting any longer as an electrolyte, 
electrolytic action may take place for 
a while and then cease altogether. 

One of the most peculiar things, and 
there are many of them connected with 
electrolysis, is the fact that very often 
—in fact, in the majority of cases— 
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the affected cable appears to be all 


right, unless it is gone over with the” 


hand or happens to be situated in such 
a position that a good light can be 
thrown upon it. If the hand encoun- 
ters the corroded spot, the sheath will 
be literally wiped off under the pres- 
sure. The corroded spots may be read- 
ily detected by a good light on account 
of the reddish tinge which denotes 
that the damage is complete, and it 
only remains for a heavy rain to soak 
the cable and cayse trouble. 

On account of the continual changes 
in underground conditions, many com- 
panies have every cable in each man- 
hole tested at least twice a year, and 
often three times. The record of these 
tests is kept for reference, and when- 
ever cables are shown to be in a 
dangerous condition, a test man is 
appointed to see that everything pos- 
sible is done to prevent electrolysis 
from completely destroying them, 
thereby reducing, as much as possible, 
the trouble arising from this cause. 

In testing for electrolysis two poles 
are used, about 7 ft. long and each hav- 
ing a sharp metal point on one end to 
which is attached a heavily insulated 
copper wire. This wire is in turn con- 
nected to a millivoltmeter. The point 
of one rod is then placed upon the 
cables, one at a time, while the end of 
the other pole is placed in contact with 
any surrounding conductors, such as 
water pipes, gas pipes, rails of the 
street railway, or the like, and the dif- 
ference in potential is carefully 
recorded, as is also the direction of the 
current. 

If continuous rails were laid by the 
street-railway companies, or a two-wire 
overhead system established instead of 
using the ground return, the danger of 
serious damage by electrolysis would 
be largely eliminated. The former 
method is impracticable at present, as 
there is no way to take care of the 
expansion and contraction which 


would naturally follow changes in the 
weather. The two-wire overhead sys- 
tem could be used where there is a 
good straight run with but few turns 
and crossings, but such conditions sel- 
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dom exist in cities, and it would be 
useless on country and suburban lines, 
as underground cables are not used in 
the country. Under present condi- 
tions, therefore, little can be done to 
overcome the damage by electrolysis. 
One of the main things to do is to bond 
the cables together. The bonds are 
placed between all cables in each man- 
hole through which they pass, and the 
bonding ribbon is soldered to the 
sheath of each cable, as shown in Fig. 
3, plenty of slack being left between 
cables to allow for the bonding of any 
additional cables which may be pulled 
through the manholes at some future 
time. 

Next in importance to the proper 
grounding of the cables is to make the 
trolley the positive side of the system. 
To this end, the trolley track should be 
thoroughly bonded and the bonds 
maintained in good condition, as a 
poorly bonded rail joint allows the 
return current to escape from its 
proper conductor very readily; and, 
further, any metallic connections which 
may exist between piping or lead-cable 
systems and the track should be imme- 
diately located and removed. Where 
cables or underground conductors pass 
under tracks or through regions where 
they are exposed to electrolytic action, 
they can often be protected by being 
covered with glazed tile or by placing 
them in a trough filled with asphalt. 
The latter method is not practical, 
however, for a telephone or power 
cable, as these sometimes must be 
removed hurriedly to relieve a case of 
trouble, and imbedding them in asphalt 
would necessitate digging up the 
ducts, laying a new conduit and pull- 
ing in and splicing new cables. 

As nearly all underground cables are 
placed in vitrified-clay ducts, electroly- 
sis usually attacks the cables in the 
manhole, the clay duct being more or 
less an insulator, but if the duct is 
damaged at some point, the cables are 
often attacked in the ducts. 

The cable sheath attacked by elec- 
trolysis is not entirely destroyed, but 
the damaged part usually appears as a 
large reddish spot, a long narrow strip 
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or several small spots, where the lead 
has been turned into a sort of paste 
which can be wiped off with the hand. 
It has been proven that one ampere 
of current will corrode 75 Ib. of lead in 
one year. As the largest sheath weighs 
about 5 lb. per foot, it can be readily 
understood that the time in which 
electrolysis will ruin a cable is less 
than six months. With the rapidly 
increasing size of the cables, many of 
which contain over 600 pairs, or 1,200 
separate wires, the thickness of the 
armor necessarily decreases, as the 
larger cables must have lighter armor, 
or it would be almost impossible to 
handle them without the aid of a trac- 
tion engine, and this thin sheath or 
armor makes the conditions all the 
more favorable for serious damage 
through electrolysis. 
This article does not pretend to give 
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a definite remedy, yet, if the precau- 
tionary measures described are taken, 


Fig. 3 


The Cables are All Bonded Together in Each 
Manhole of the Entire System 


not only may the cost of maintenance 
be kept down, but in the course of this 
work some one may perhaps devise 
a means of effectively preventing 
electrolytic corrosion of underground 
metal conduits, 


Tieless Stencil to Make Designs in 
Relief 


The tieless stencil of the Japanese 
appears to be made of three parts, 
namely, two stencil designs, exactly 
alike and cut in very thin waterproof 
paper, with an open-mesh silk cloth 
placed between them and the whole 
pasted together. 

A correspondent of the Painters’ 
Magazine partially adopts this method 
to make tieless stencils for producing 
relief effects as well as. for ordinary 


Fic.! Fic.2 


require ties as shown in Fig. 1. Ifa 
thick stencil is used, the whole being 
attached to a piece of ordinary win- 
dow screen, Fig. 2, and used in the 
manner shown in Fig. 3, with a thick 
relief mixture, the finished design, Fig. 
4, will be formed without ties and 
raised as high as the thickness of the 
stencil paper used. 

The screen should be a trifle larger 
all around than the stencil paper, the 
edge being turned over the paper aud 
both sides given a coat of shellac. 
Such a stencil can be used success- 


Fic.3 Fic.4 


Making a Design in Relief with a Tieless Stencil, the Height of the Relief Being Equal to the 


stenciling, The manila-paper stencil 


of the fleur-de-lis would necessarily with a small hand scrubbing brush so 


Thickness of the Stencil Paper 


fully anywhere. It should be cleaned 
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as to keep the wire perfectly clean. 
When using such a stencil on friezes, 
it is well to lay out the spacing so as 
to keep away from the corners, as it 
is almost impossible to bend the wire 
into a sharp corner without injury to 
the stencil. 


Rule for Angle-Pipe Measurement 


When connecting steam or 
hot-water pipes it is sometimes 
necessary to change the course 

of the pipe in passing an 

obstruction, This is done 
by using two 45-deg. ells 
and a short piece of 
ipe. 

sel To obtain the 
length of this 
pipe is the 

difficulty. 


Obtaining the 
Exact Meas- 
urement 

for the 
Angle 

Pipe 
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The following rule will determine 
the right length for the pipe. Measure 
the distance in inches from center to 
center, A, as shown in the diagram. 
Then multiply by the number 53 and 
divide the result by 128, finally adding 
to the quotient the distance A between 
centers and reducing the sum to feet. 
—Contributed by Roy Airth, Renfrew, 
Ontario. 


Clearing Fields of Stumps 


There are several good methods of 
accomplishing this work, varying with 
the conditions. Probably the most 
common method is the use of dynamite. 
A 1¥4-in. hole is drilled deeply into the 
center of the root and a half stick, or 
if a very large root, a whole stick of 
dynamite is inserted. The sketch A 
shows a wood stick which is carefully 
inserted into the open end of the dyna- 
mite cartridge after the paper cover- 
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ing has been laid back, as shown in 
sketch B. The exploder or cap D, in 
the sketch C, is then placed in the open- 
ing made by the plug and the paper 
folded in around it. The terminals E 
and F of the cap are connected to a 
hand machine, but if such a machine 
is not obtainable, the charge may be 
exploded by connecting them to a four- 
cell dry battery. Care should be ex- 
ercised before making the final touch, 
or connection. Usually about 60 ft. 
of No. 12 insulated lamp cord is used 
between the exploder leads and the 
battery leads, the two wires being run 
separately. Some fine sand, or better 
still some heavy clay, should be well 
rammed on top of the dynamite be- 
fore it is exploded. The ramming 
should be done with a small wood rod 
and should not be done with too much 
force, several light taps being better 
than a few heavy ones, and much safer. 

Where it is desired to fell some 
standing timbers, the following method 
may be used to good advantage. A 
trench, about 1 ft. wide, is dug all 
around the tree and deep enough to 
uncover all of the lateral roots. These 
roots must be cut off so that the stump 
has no bond to the earth. Heavy iron 
timber hooks are then mauled into the 
stump and strong chains passed around 
the stump. Another long chain is at- 
tached to the upper part of a piece of - 
standing timber and its free end made 
fast to the chains and hooks on the 
stump. The tree should fall halfway 
to the ground before the strain comes 
on the chain and slack enough to al- 
low this should be left in the chain. 


| 
Method of Setting the Exploding Cap with Its 
nections in a Stick of Dynamite 

The tree is then cut so as to fall from 
the stump. If the tree is a large one, 
several stumps may be hooked to it. 
The fall of the tree will remove the 
stumps. 

The third method is not only prac- 
tical for splitting stumps, but can also 
be used for splitting up timbers. The 


holes are bored in from the top of the 
stump, instead of at the bottom, and 
they should be bored down to 3 or 4 
ft. below the ground. This method 
causes the stump to split so that the 
pieces can be used for fuel. If logs 
are to be split by this method, a line 
should be drawn across the butt and 
1-in. holes bored every 5 in. to a depth 
of about 3 ft., and black powder or 
guncotton used as the explosive. Af- 
ter the logs are halved by this method, 
they may be further reduced by the 
same method or with an iron wedge. 

It should be taken in consideration 
that all explosives are uncertain in 
their action, and the operator should 
always remain at a safe distance, using 
plenty of wire with dynamite, and 
plenty of slow-burning fuse with gun- 
powder or guncotton. Dynamite car- 
tridges may be cut in half by scoring 
around the center with a knife, then 
breaking by gripping each end firmly 
in the hands with the thumbs on the 
cut. Do not shake or jar dynamite.— 
Contributed by G. M. Petersen, Buffalo, 
New York. 


Cutting Smooth Holes in Glass 


Boring a hole through a glass disk 
or plate is not a simple matter. It 
is far easier to pour melted paraffin 
over the glass, building it up into a 

tiny cup or crater, and 
srs carefully scratch away the 

wax from a spot the exact 
area of the desired hole as shown in 
the sketch. Then, pour a little hydro- 
fluoric acid—the “diamond ink” of the 
trade—in- the paraffin cup and it will 
quickly eat through the unprotected 
spot, producing a hole without any 
cracks. As the vapors of the acid are 
very dangerous, one must work in a 
strong breeze that blows the fumes 
away from the face.—Contributed by 
Harry N. Holmes, Richmond, Ind. 


(The grip of a motor-fan belt may be 
revived by cleaning it with gasoline, 
then allowing it to soak in castor oil 
for 12 hours. 
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Substitute for a Large Pipe Wrench 


On a hurry-up job where a large 
pipe wrench would have been used, 
had one been at hand, I made the tem- 


A Substitute Pipe Wrench 
for Large Work, Constructed 
of Parts Usually Found on the Job 
porary device illustrated which accom- 
plished the work admirably. The pipe 
to be turned was 4 in, in diameter. The 
device was made of a 2-in. pipe, a 2-in. 
tee and a chain. The pipe was turned 
into the tee tightly, and the chain 
given two turns around the pipe to be 
turned and through the tee as shown. 
—Contributed by E. M. Fish, Kansas 
City, Mo. 


Sliding-Jaw Caliper as a Height Gauge 

Reverse the sliding jaw on a pair of 
bar calipers and 
a conven- 
ient height 
gauge may be 
extempor- 


ized. This is 

shown by the 
sketch. he 

head or fixed = 

jaw is usually 


in. in. or 
some other easy fractional size which 
makes its addition to the scale read- 
ing very simple. The applications of 
such a tdol are numerous. 


To Remove Signs from Glass 


A way to remove painted signs from 
glass windows and fixtures in machine 
shops is to apply a coating of ether 
several times, rubbing the sign and al- 
lowing the vapor to dissipate in the 
air. The paint is easily removed and 
the glass cleaned from all grease. 
Ether will burn, so that matches should 
be kept away from it while being used. 
—Contributed by Loren Ward, Des 
Moines, Iowa, 
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Flywheel Pulley Molds Made with a Sweep and Cores 


To make flywheel pulley molds of 
different diameters, but with the same 
size arms, hubs and width of rim, the 
arrangement shown in the illustra- 
tions will be found much simpler than 
the methods usually adopted for this 
class of work. 

Let the sketch Fig. 1 represent two 
pulleys of similar construction but hav- 
ing different diameters. The outer and 
inner sides of the rims of both pul- 
leys, and the bed for setting the cores 
are “struck up” with a spindle and 
one sweep, the arm for making the 
rims being fastened to the sweep with 
batten and screws and readily ad- 
justable to suit conditions, The sweep 
and batten are shown in Fig. 2. The 
arm is shown in position for making 
the inner side of the larger pulley, and 
by moving the outer or straight side 
to a point where it will coincide with 
the 2-ft. 3-in. mark on the sweep the 
arm will be set correctly for the out- 
side. The same procedure is, of 
course, followed in setting the arm for 
the smaller wheel. 

The core box, Fig. 3, for the pulley 


half arm fastened to the bottom of the 
box is cut off far enough from the rim 
to accommodate the loose pieces that 
are fitted to the box, to decrease its 
diameter and make the end of the arm 
of the smaller pulley. Two of the 
cores from this box are clamped to- 
gether to make a whole arm, making 
the depth or thickness of each arm 
core equal to the width of the rim, or 
15 in. for the one shown. 

The mold is made in a pit of suit- 
able depth in the foundry floor. The 
spindle is placed in position in the 
center of the pit and the bottom 
“struck up” level, using the straight 
side of the sweep for this operation. 
Bedded in flush with the level bottom 
of the pit is a cast-iron plate, AA, 
Fig. 4, of suitable diameter and pro- 
vided with four lifting lugs. The plate 
is wide enough to carry two courses 
of brick, laid in and faced with loam, 
for the outside of the rim, the whole 
being lifted away to be dried, while 
the arm cores BB are located, and the 
inside of the rim between the arm 
cores is being swept up in green sand. 
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Two Flywheel Sizes to be Made over the Same Hub and Spoke Dimensions, the Sweep for Striking Up the Rims 
and the Core Box for Making the Spoke Cores 


arms is made half the width of the 
rim, or 7% in., in depth, and wide 
enough to take in one-sixth of the 
hub and its surrounding bead. The 


Two flat cores, CC, of the same di- 
ameter as the hub and provided with 
holes to take the bore core D, are used 
to cut the hub off to the required 
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length. A cope, E, is made for the 
hub only, the rim being covered with 
suitable cake cores, FF. 

To make this pulley with internal 
flanges on the rim, it is only necessary 
to put a loose piece of the flange in the 
arm-core box and add a piece to the 
sweep to remove. part of the green 
sand between the cores to form a mold 
for the flange. This suffices for the 
flange on the top side of the mold, but 
. for the bottom where it is inconven- 
ient to sweep up the flange, a loose 
segment of flange long enough to reach 
from the outside of one arm core to 
the outside of the next will be 
required. This segment is put in place 
before filling in with green sand and 
is taken away as soon as one section 
is finished and moved to the next. 
4 


A Cross Section of the Complete «| Showing 
Position of the Cores in the Struck-Up Mold 

The mold formed by the piece of seg- 
ment placed in the arm-core box pro- 
vides a guide for setting the flange 
segment in the bottom of the mold.— 
Contributed by James J. Hill, Brook- 
lyn, N. Y. 


Holder for Gasoline-Engine Gaskets 


A gasoline engine I owned would 
continually blow out the asbestos 
gasket at a slight overload. To rem- 
edy this, I cut a piece of ordinary wire 
screen the same shape as the gasket 
and placed it over the ‘asbestos pack- 
ing. The wire of the screen imbeds it- 
self in the asbestos, holding it firmly, 
and thus prevents a blowout.—Contrib- 
uted by H. C. Heidt, Chicago, III. 


@Red lead and putty, mixed with 
boiled linseed oil into a soft mass, is 
used to stop up crevices in cement- 
brick walls or for cracks in stone after 
the priming coat of paint. 
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Tongs for Lifting Locomotive 
Drive Wheels 
A simple device employed in a rail- 


road shop for lifting locomotive wheels, 
and which could also be used to ad- 


Hooks are So Arranged That They will Enter she aid 
Hole and Grip the Hub of the Whee! 
vantage for lifting large pulleys, etc., 
is shown in the accompanying illus- 
tration taken from Machinery. It con- 
sists essentially of three prongs or 
hooks (one of which is not shown), 
made from 34-in. round iron, a welded 
ring and an eye having an enlarged 
end which spreads the hooks so as to 
grip the wheel by the hub, when a pull 
is exerted on the eye. 


Bulletin-Board Holders 


Many different devices are used to 
hold newspaper bulletins on bulletin 
boards, but most of them are rather 
crude and unsatisfactory. The holder 
shown in the sketch is very easy to 
make and to use. Drive four double 
tacks into the bulletin board, which 
are so placed that, when the bulletins 
are put on, the tacks, A, will be near 
the corners of the paper. The paper is 


B 
A 


The Bulletins are Attached with Wedges t 

Loops Located at Each Corner of the Board 
pressed down over the tack, and the 
wedges BB inserted through the loop. 
—Contributed by Abner B. Shaw, N. 
Dartmouth, Mass. 
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Protecting Vent Pipes from Frost 


The inspection department of a 
Canadian city has recognized the 
danger to public health which might 


Section through Vent 
Outlet, Showing 
Insulating Jacket That 
Prevents It from 
Filling with Frost 


> 
4'TO 6’ INCREASER 


result from the closing of stacks by 
frost and the possible exposure to the 
effect of sewer gas passing through 
unsealed traps unknown to the occu- 
pants. Accordingly, to lessen the 
chance of this happening, a by-law was 
passed by the city making it compul- 
sory for house owners to protect all 
pipes from frost closure where they 
pass through the roof, says a corre- 
spondent of the Metal Worker. 

The protection advocated by the 
plumbing-inspection department and 
made compulsory by the by-laws is 
shown in the sketch, wherein a 4-in. 
pipe is enlarged two sizes, that is, to 
6 in., at a point inside the building. 
This is a common practice through- 
out the country and is generally suffi- 
cient to secure the maintenance of a 


clear passage to the open air in severely 


cold weather when the moisture in the 
air passing through the pipes freezes 
and builds up a wall of ice on the inside 
of the pipe. 

Under extreme conditions, it appears 
that this building-up process is so 
rapid that the bore of the pipe is some- 
times closed, and to retard it, the wall 
of the pipe is insulated right to its 
extremity by a double jacket of sheet 
metal, between the walls of which is 


inserted a sheet of hair felt, 1 in. thick. 
Additional resistance to the effect of 
the cold is afforded by an air space 
gained by the extra diameter of the 
hub. As will be seen from the illus- 
tration, the finishing cap of the sheet- 
metal jacket is made so that the inner 
shell fits inside the hub, and is calked 
into it with another shell which allows 
for the provision of a water and air- 
tight joint at the mouth of the pipe. 
There is thus provided an air space 
between the insulated jacket and the 
pipe, and the warmth of the building 
and of the air passing through the 
pipes are counted upon to prevent 
the accumulation of ice on the walls of 
the pipe after it has passed through 
the roof. 


To Repair a Broken Steel Tape 


The steel tape is the only measure 
which can be used with satisfactory 
results on long distances, where ac- 
curacy is required, and these tapes on 
account of their thinness easily be- 
come kinked and break if care is not 
taken. The following device is a 
homemade affair which I use for 
punching the holes to rivet a patch 
over the break, as it is difficult to 
punch holes in the tape in the ordinary 
way without splitting the metal. It 
also acts as a gauge to get all the holes 
alike so the tape will have exactly the 
same length when the repair is com- 
pleted. 

Procure two plates of iron or steel, 


The Ends of the Tape are Held Tightly in Place for 
Punching the Holes Accurately 


about 114 in. wide by 4 in. long and +5 
to \ in. thick. Clamp the two plates 
together and drill two holes in diag- 
onally opposite corners for two small 
bolts to hold the pieces together. Drill 
four holes as shown, the required size 
for the rivets to be used, and about % 
or % in. apart. All the holes should 
be drilled with the two plates clamped 
together so that they will be exactly 
alike in both plates. 
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Loosen the nuts and insert the tape 
between the plates so that the broken 
joint will come between the two inner 
holes, as shown. Through a small 
slot, which is cut in one plate only, the 
break can be seen and the parts of 
the tape adjusted to the proper place. 
Clamp the parts together tightly with 
the bolts and punch the holes with a 
punch which fits the holes in the 
plates: In the same manner punch 
a thin piece of steel to lay over the 
broken joint—an old corset steel will 
do. Rivet the piece to the tape and 
the result will be a perfect splice.— 
Contributed by J. G. Anderson, Smith- 
shire, Ill. 


Automatic Air Compressor 


For the many uses where a moderate 
air compressor is desired the compres- 
sor illustrated will be found very con- 
venient. It is operated by being 
connected to a water faucet and works 
as follows: 

Upon opening the faucet A, the 
water is admitted to the sheet-iron 
cylinder B through the valve C, and 
as the water rises, the air is com- 
pressed and forced out through the 
pipe D to the reservoir. The float E is 
carried up with the rising water until 
it strikes the collar F, then the rod G 
is raised slightly, thereby closing the 
water valve C and opening the water- 
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discharge valve H. As the water 
recedes, the float E will strike the col- 


Automatically Operated 
Air Compressor, 
on the Water Flow K 
from an Ordinary @) 
Water Faucet 


lar J, which closes the discharge valve 
and opens the water valve C. The 
operation is then repeated. 

The roller K, bearing against the 
cam L, on the end of the water-valve 
spindle, is actuated by a spring M for 
the purpose of assisting in opening and 
closing the valves quickly, thereby pre- 
venting any possibility of both valves 
being partly open, which would put 
the compressor out of commission.— 
Contributed by Chas. Henry, Chicago. 


CA welding compound is composed of 
two parts powdered borax to one of 
clean sand, 


The owners of a small railroad 
could not afford to build an elaborate 
coaling  sta- 


¢ tion for their 
SS 


Compressed-Air Coal Hoist 


engines, and in its stead they con- 
structed a derrick on which a com- 
pressed-air hoist was used to lift the 
buckets over the coal bunker on the 
engine tank, The buckets were filled 
by hand and the engine being coaled 
furnished the compressed air for the 
hoist. The 

=~ hose from the 


iT = air hoist was 


Taking on Coal with an Air Hoist, Operated by Compressed Air from the Engin 
the Coal Buckets being Filled by Hand on the Platform or from Cars one 


connected to 


the air hose of 
the engine— 
Contributed by 
J. J. O’Brien, 
Buffalo, N. Y. 
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A Homemade Bevel Protractor 


This very handy combination tool 
can be constructed of parts cut from 
sheet brass about 7, in. thick, A pro- 


Ax 
The Arms 
be Readily Set to 
Lay Out Any Angle, 
or Used as Dividers 


tractor gauge is either engraved or 
etched with acid, The hinge may be 
formed as shown in the sketch, or in- 
stead of using a rivet at A and a 
knurled screw at B, a knurled screw 
can be used at A only, thus doing away 
with the semicircular slot. This lat- 
ter method would not make as rigid a 
tool, yet it would serve the purpose for 
light work. The ends are cut on an 
angle to provide points which may be 
used as dividers.—Contributed by Lor- 
enz Schneider, Jonesboro, Ark. 


An Expansion Tap 


Every machinist knows that it is 
practically impossible to tap all holes 
exactly alike, unless the same amount 
of stock is left for the tap each time. 
The expansion tap shown in the illus- 
tration was originally designed by a 
correspondent of American Machinist 
to retap threaded holes in which vary- 
ing amounts of stock had been left 
before the first tap had been run 
through. 

The body A is made of machine steel, 


A Portion of the Threads are Adjustable, so That the 
Tap Size may be Increased 


and the adjustable cutter B is made 
of tool steel, tempered. The hole for 
the cutter B is drilled before the body 
is threaded. The thread on the end of 


the body is slightly tapering, in order 
to insure that the tap may enter 
squarely each time. 

After drilling, the cutter is inserted, 
backed by the headless setscrew D and 
locked in position by the screw C. The 
adjustment of the cutter is obtained 
by the screw D. The tap will also be 
found useful in recutting internal 
threads which have become bruised. 


Offset Pipe for a Bathroom Fixture 


In setting a bathroom fixture to an- 
other plumber’s “roughing in,” I found 
that the apron of the lavatory extended 
too far toward the closet opening, and 
as this opening was set in a concrete 
floor, it could not be changed. In 
order to be able to set the lavatory far 


An Offset Made in a Flush Elbow to Change the 
Location of a Lavatory 


enough away to allow the flush tank 
of the soil basin to be put in straight, 
I used the method shown for offset- 
ting the pipe. A 2-in. flush elbow was 
sawed on an angle, as shown by the 
lines in A, and the parts turned enough 
to make the offset as shown in B, 
whereupon the joint was soldered. 
This made the offset 3 in., and the 
finished job had a neat appearance.— 
Contributed by Jas. A. Eddy, Stigler, 
Oklahoma. 


Cleaning Brick Walls 


A solution or wash suitable for clean- 
ing brick walls is described by the 
Blacksmith and Wheelwright as fol- 
lows: For every 5 gal. of water add 2 
oz. of muriatic acid. This wash should 
be applied to the wall and scrubbed 
down with a wire brush. Care should 
be taken to keep the solution from 
touching the hands or clothes. 


lA 
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The slide rule is a very useful instru- 
ment to anyone who may have numer- 
ous mathematical operations to per- 
form, as its manipulation is very sim- 
ple, and results that are quite accurate 
may be obtained in a great deal less 
time than by the ordinary processes of 
multiplication and division. The or- 
dinary slide rule is not at all mysteri- 
ous, as it is nothing more—so far as 
theory is concerned—than a simple 
application of what is called loga- 
rithms, In order to understand the op- 
erations of a slide rule, that may be 
used in performing the operations of 
multiplication and division, it will be 
necessary to have a general under- 
standing of the use of logarithms. 


If any number, say 12, for example, 
be multiplied by itself, or squared as 
it is called, the result will be 144, and 
the exponent of the power to which 
the number is raised is called the log- 
arithm of the result to a base corre- 
sponding to the number itself. That is, 
122 — 144, and 2 is said to be the 
logarithm of 144 to the base 12. The 
base commonly used is 10, and the 
logarithm of any number to this base 
is equal to the exponent of the power 
to which 10 must be raised in order 
that the result may be equal to the 
number. Thus, the logarithm of 100 
is 2, because 10 raised to the second 
power is equal to 100, and the loga- 
rithm of 1,000 is 3, etc. The logarithms 
of other numbers have intermediate, 
larger or smaller values than the 
above, depending upon the value of the 
number. A table giving the values of 
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The logarithm of any number is 
made up of two parts, called the char- 
acteristic and the mantissa. The char- 
acteristic is the integer portion of the 
logarithm and the mantissa is the end- 
less decimal portion, thus the loga- 
rithm of 7,770 is 3.8904. The figure 3 
in this case is the characteristic and 
.8904 is the mantissa. The character- 
istic is positive if the number is greater 
than one and negative if the number 
is less than 1. The mantissa is al- 
ways positive. The numerical value 
of the characteristic is always one less 
than the number of figures in the num- 
ber to the left of the decimal point, 
and the mantissa is the same for all 
numbers that differ only by the posi- 
tion of the decimal point. Thus the 
logarithm of 777% is equal to 2.8904, the 
logarithm of 7.77 is equal to 0.8904, 
and the logarithm of .00777 is equal 
to 3.8904. The dash over the 3 in 
the last case means the characteristic 
is negative and in the addition or sub- 
traction of logarithms it should be 
treated as such. In all logarithmic 
tables only the mantissa is given, as the 
characteristic can be easily added. 
Two numbers may be multiplied by 
means of logarithms as follows: Look 
up the value of the logarithm of each 
number in the table, add these two 
logarithms, and look up the number in 
the table having a logarithm corre- 
sponding to the sum of the logarithms 
of the two numbers to be multiplied. 
If one number is to be divided by 
another, the above operation is re- 
versed; that is, the logarithm of the 


the logarithms of numbers from 1 to 
1,000 can be purchased at most any 
book store for a few pennies. 


The Scales with ~ Divisions Marked in Proportion to the Difference between Logarithms of Numbers from 
to 10. One Scale is Pasted to the Slide and the Other to the Rule Base 


rithm of the dividend, and the result 
will be the Jogarithm of the quotient. 


divisor is subtracted from the loga- 
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The value of the quotient can then be 
obtained by making use of the table 
of logarithms. 

Both of the above operations may 
be performed mechanically in the fol- 
lowing simple manner: Take two 
pieces of pasteboard each about 1 ft. 
long and 1 in. wide. One edge of each 
of these pieces should be perfectly 
straight so that they will move by each 
other without any crack being pro- 
duced between them. Now, while 
these two pieces are exactly opposite 
each other, as shown in Fig. 1, mark 
off divisions on them the lengths of 
which are proportional to the differ- 
ence between the logarithms of the 
numbers from 1 to 10, starting at the 
left end and making the divisions of 
such size that number 10 comes in the 
center. Duplicate this ruling on the 
right end, starting with number 1 in 
the center. The space between the 
main divisions just made should now 
be marked off in such a way that the 
same relation exists between the small 
divisions as exists between the differ- 
ence in the logarithms of the tenths 
lying -between the whole numbers. 
Thus the space between the first two 
marks should be divided into 10 parts 
which bear the same relation to each 
other as exists between the difference 
of the logarithms of 1, 1.1, and 1.2, and 
so on, up to 2. Each of the large di- 
visions should now be marked 1, 2, 3, 
etc., starting with 1 at the left end and 
ending up with 10 in the center; the 
right-hand end should be marked in a 
similar manner, starting with 1 in the 
center. The rule is now practically 
complete and it may be operated as 
follows: 

Supposing it is desired to multiply 
2.5 by 3. Place the figure 1 at the left- 
hand end of the part B directly be- 
neath the ruling on the part A cor- 
responding to 2.5, and then determine 
the value of the number on the part A 
directly opposite the figure 3 on the 
part B. If the ruling has been prop- 
erly made, the result will be exactly 
correct. The setting in the above case 
may be reversed; that is, the figure 1, 
on part B, may be placed opposite the 


figure 3, on part A, and then the num- 
ber, on part A, directly opposite the 
figure 2.5, on B, determined, which 
should be the same as in the previous 
case. 

In dividing one number by another, 
the above operation is just reversed. 
The number on part B, corresponding 
to the divisor, is set opposite the num- 
ber on part A, corresponding to the 
dividend, and the quotient may be read 
off on A, it being directly opposite 
the number 1 on the left-hand end of 
part B. 

The satisfactory. operation of the 
rule will depend entirely upon the ac- 
curacy of the rulings on the parts A 
and B, and the following suggestions 
may be of some service in marking off 
these divisions. Determine the exact 
center of the rule and then measure 
off 5 in. to the right and left. Now ob- 
tain the use of an accurate scale that 
is marked off in hundredths of an inch, 
or smaller fractions, and mark the po- 
sitions for the numbers 2, 3, etc., on 
the rule by use of the accompanying 
table, which gives the logarithms of 
the numbers from 1 to 10: 


Number Logarithm 
.4771 


Thus the mark corresponding to num- 
ber 2 should be placed 301 thousandths 


. of the distance from the left end to 


the center of the rule—in this case 5 in. 
The exact position of the mark for 
number 2 would be .3010 of 5, or 1.5050 
in., from the left end. Number 3 
would be .4771 of 5, or 2.3855 in., from 
the left end, etc. The small divisions 
between each of these large divisions 
should bear the same relation to each 
other as exists between the difference 
of the logarithms of the intermediate 
numbers. An easy method of mark- 
ing off these divisions is as follows: 
Lay out a right angle on a plain piece 
of paper, as shown in Fig, 2. On the 
vertical line AB measure off points 
corresponding to the logarithms of 1.1, 
1.2, 1.3, etc., up to 2. It would be best 


| 

| 


to multiply each of the logarithms by 
10 in order to increase the scale of the 
drawing. From each of the points 
marked on the vertical line AB, draw 
a straight line to the point C. Then 


POPULAR MECHANICS 293 


gether as possible, and allowed to dry. 
When perfectly dry the paper may be 
cut with a sharp knife and a straight- 
edge along the crack between the 
pieces of pasteboard. 


Divisions on the Scales 


draw a horizontal line exactly parallel 
to the line AC and located a distance 
above it equal to the value of the 
largest division on the rule. From the 
points where this horizontal line in- 
tersects the line BC, draw a perpendic- 
ular line to the line AC. Thus the 
dotted horizontal line in Fig. 2 is 
drawn a distance above AC equal to 
the distance between the numbers 1 
and 2 on the slide rule, and the line 
DE is perpendicular to AC. The dis- 
tances from the point E to the intersec- 
tions of the various slanting lines pass- 
ing through C are equal to the dis- 
tances that must be marked off on the 
rule, Fig. 1, at the left-hand end, to 
correspond to the numbers 1.1, 1.2, 1.3, 
etc. The line AC should be long in 
comparison with AB in order to obtain 
accurate results. The values of the di- 
visions between the numbers 2 and 3, 
etc., on the rule are obtained by mark- 
ing off on the vertical line the differ- 
ences between the logarithms of the 
numbers 2.1, 2.2, etc., up to 3, and the 
logarithm of 2, and proceeding exactly 
as in the previous case. 

Logarithmic cross-section paper may 
be purchased for a few cents a sheet 
and the necessity of making the above 
rulings is thus*eliminated. A strip of 
this cross-section paper may be pasted 
on the two parts, A and B, that are to 
form the rule, while they are exactly 
opposite each other and as close to- 


Diagram Showing How to Determine the Length of the Small 


Cross Section of the Rule with Dimensions 
of the Parts and Showing the 
Location of the Scales 


A much more serviceable rule may 
be made by pasting the paper on pieces 
of wood instead of pasteboard. These 
two pieces of wood may be made lo 
that one slides in a groove cut in t 
other and the two edges are always 
held against each other. The cross 
section of a — arrangement is 
shown in Fig. 3 


Removing Plugs That Cover Screw 
Heads in Patterns 


The patternmaker who uses plugs 
for filling up screw holes will find the 
method illustrated to be very useful 
for the removal 
of plugs without 
damage to the 
hole. 

In case there 
are screws to be 
taken out of an 
old pattern, the 
first thing to do is to remove the plugs, 
which may be easily accomplished by 
turning a screw into the plug in the 
center or directly over the screw head 
covered by the plug. When the point 
of the screw, being turned in, strikes 
the head of the other screw, the plug 
will be raised out of its setting by the 
action of the threads on the screw be- 
ing driven against the set screw.—Con- 
tributed by G. Crawford, Schenectady, 
New York, 
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Emergency Screwdriver - 
having no screwdriver at hand, 


T'made a good substitute by fastening 
a } small washer between two nuts on an 


‘The Washer ie Used 
“in the Same Manner as 
the Blade of the Screwdriver 


ordinary machine bolt. The washer 
served as the screwdriver blade, and 


the bolt as the handle——Contributed 
by G. H. Holter, Jasper, Minn. 


Knurling with a Threading Tool 


On one occasion my work required 
some knurling and not having a knurl- 
ing tool I accomplished the work in 
the following way: The lathe was 
geared to cut 20 threads to the inch, 
and after placing the work in the 
lathe centers, a cut was taken with a 
V-threading tool. The gears were 
then changed to cut a left-hand thread 
of the same number to the inch, and 
a thread cut over the first threads in 
a reverse manner. This gave a knurl 
equal to a knurling tool, which in 
some ways was better, as the edges of 
the cuts were square and clean. The 
pitch of the thread may be varied to 
suit the size of knurling desired, but 
I found that 20 threads to the inch is 
suitable for most purposes.—Contrib- 
uted by Geo. Garrison, E. Orange, 
New Jersey. 


Stamping Letters into Metal 


_In stamping a straight or curved 
line of letters and figures on a jig or 
similar work, it is generally a matter 
of guesswork whether or not the stamp 
is held exactly in the right position 
and, as a result, one letter or figure 
will be: high or lopsided and the next 
will be faulty in some other respect. 
Sometimes the stamp will rebound and 
make a mark in the wrong place. Such 
a mark can be hammered out, provid- 
ing it is not too deep. A good me- 
chanic with a steady hand, a good eye 


POPULAR MECHANICS 


and a hew set-of ‘stamps can make 
line of figures*oretters that: will be 
good enough, bet when the stamps be- 
come worn and @fd, it is almost impos- 
sible to hold’ the stamp in the right 
position. I therefore designed the de- 
vice shown in the sketch, which clim- 
inates all these troubles. 

It consists of a small block of sted, 
shaped as shown at A in the sketch. It 
has a square hole through the top, 
large enough to fit on the square bar 
B. This square bar has a square hole 
through the end in which to set the 
stamp C. The bar B is held firmly 
in position with a small setscrew 
through the top of the block A, as 
shown, and may be set at any desired 
distance from the edge of the work. 
The square hole in the end of the bar 
B acts as a guide for the stamps and 
should be filed out to fit the stamps 
snugly, yet so they will slip in easily. 
Each stamp is held at a uniform dis- 
tance from the edge of the work and 
the face of the stamp will come flat 
upon the surface. 

The lower portion of the block A 
should have a V-shaped notch cut into 
its inner side, so that it can be placed 
against the edge of a round surface, 


Holder for Steel Letters for Use in Making a Uniform 
Straight Line of Words 

and the curve of the letters forming 

the words will then be produced ac- 

curately.—Contributed by Chas. Home- 


wood, Waterloo, Iowa. 


CA bronze paint fof iron is made as 
follows: Grind together 2 Ib. chrome 
green, 1 oz. ivory black, 1 oz. chrome 
yellow and 1 gill good japan. Thin 
with raw linseed oil. 
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Multiplying Attachment for a Camera 


By J.C. 


The hand camera suitable for this 
work is the kind commonly known as 
the reversible back, which is a detach- 
able part that carries a ground glass 
for focusing and a place to insert the 
plate holders. When this part is 
removed, it will be seen that the back 
of the camera is mortised to prevent 
light from entering. Construct a 
frame to take the place of the back, 
but make it about % in. larger all 


‘ around, and make one surface to fit the 


mortise of the camera box. 

A back is now made and attached to 
the frame, to carry the ground-glass 
reversible back, so that it can be 
shifted over the center of focus for 
each small portion of the plate on 
which the picture is to be made. 
Measure the outside of the plate holder 
and, doubling the dimensions both 
ways, lay out a diagram on a piece of 
paper. Lay the plate holder on the 
paper and move it to the extreme left, 
then to the right, to see if the center 
of the plate will coincide with the cen- 


MOORE 


increase the dimensions until this 
occurs, Mark, in the exact center, an 
opening the size of the plate and cut 
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Manner of Laying Out the Pattern for the Back and 
ating the Exact Center 

out the wood, It is best to use a three- 

ply wood for making the back, but if 

this cannot be obtained, procure a dry 


The Attachment as It is Fitted to the Camera and the Reversible Back in the Frame 


ter of the back. In the same manner 
locate the center in a vertical position. 
If the center lines do not coincide, 


piece of wood and mortise and glue 
strips to the ends to keep the wood 
from warping. Glue the frame to this 
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attachments to hold it to the camera 


‘in the same manner as the reversible 


back was attached. 

If pictures of two or three different 
sizes are to’ be made, the opening in 
the new back should be fitted with as 
many new pieces as there are sizes of 
pictures, each-to have an opening of 
corresponding size. For a 5 by 7-in. 
plate, 114 by 114-in. pictures is a good 
size, as there will be room for 24 
pictures on the plate with a small mar- 
gin left for notes. The piece to fill 
the opening should be made of the 
same material as the back so that a 
smooth joint will result. As a board 
cannot be made smooth enough for a 
perfectly light-tight joint, the surface 
on the new back, over which the rever- 
sible back travels, must be covered 
with cloth—a piece of black velvet is 
suitable—to exclude all light as the 
plate holder is shifted over the back. 

A frame is now made to carry the 
reversible back of the camera, the size 
of which will depend on the size of 
the other parts, as well as on the size 
of the camera to be used. This frame 
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-back,: over the opening, and make 


consists of two horizontal strips joined 
at the ends with grooved pieces, fitting 
the edge of the. new back, so that it 
may be slid up and down in the 
grooves, The crosspieces are also rab- 
beted to receive the reversible back 
and allow it to be moved back and 
forth horizontally. The rabbet in the 
horizontal strips should not be so deep 
as to permit the extending edge to 
overlap the ground-glass frame, thus 
preventing it from moving back as the 
plate holder is inserted. 

If the frame on the back and the 
reversible back fit tightly, they will 
remain in any position, but if they are 
loosely fitted, it will be necessary to 
provide some means to hold them. 
Small springs with pins may be fitted 
to the vertically moving frame to hold 
it in the position for the horizontal 
rows of pictures. 

The ground glass should be marked 
for the size picture to be taken. The 
positions of the frame and plate car- 
rier should also be marked so that the 
plate holder need not be taken out to 
find the location and focus for the next 
picture. 


Connecting a Pipe to Sheet Metal 


In the absence of a waste nut, an 
iron pipe can be easily fastened to 
sheet-metal work as shown in the 


The End of the Pipe as It is Prepared to be Riveted on 
the Sheet Metal 

sketch. The end of the pipe, Fig. 1, 

is slotted with a hacksaw to form. four 

projections, which are turned outward 


and their ends rounded as shown in 
Fig. 2. The face of the projections 
are tinned and then riveted to the 
sheet-metal surface, as shown in Fig. 
3. After soldering the joint, it will 
be as good or better than if a waste 
nut had been used.—Contributed by 
Lorin A. Brown, Washington, D. C. 


An Acid Siphon 


When siphoning off acids or other 
disagreeable or poisonous liquids, it is 
very important that none of it touch 
the flesh or mouth, It is almost im- 
possible to do this when starting the 


.ordinary siphon. A siphon that does 


away with this inconvenience and dan- 
ger can be made as follows: 

Procure a good Bunsen burner and 
two pieces of 14-in. glass tube, one 


2 ft. and the other 18 in. long. Heat 


the 2-ft. length at a point 8 in. from 


,one end in the flame. until it can be 


. 


rT - 
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bent as shown at A. The other piece 
should be plugged at one end and 
then slowly and evenly heated at a 
point 10 in. from one end. When the 
glass is soft, blow slowly and steadily 
into the open end, at the same time 
turning the tube around in the flame. 
This will form a bulb, B. The ends of 
the glass tube are heated and bent as 
shown, at C and D, and then fused 
onto the piece A, as shown at E. This 
can be accomplished by heating the 
piece A at a point 4 in. from the un- 
bent end. When the glass becomes 
soft, place one end of a short piece 
of tube in it and pull out into a thread. 
Break this off as close to the tube as 
possible, to make a hole in the tube. 
Heat the end of the tube D and also 
the glass around the hole, and when 
both become soft, they can be fused 
together. 


In use, close the end not in the 
liquid and, placing the mouth at F, 
exhaust the tube, thus filling it with 
the liquid. When the closed end is 
opened, the siphon will flow. The 
liquid collects in the bulb, and if a 
little care is used, none of it can reach 
the mouth.—Contributed by O. F. 
Tronnes, Evanston, IIl. 


Bottle-Opening Trick 

A local junk dealer, who was also 
known as the “strongest man in 
town,” used to mystify the folks by 
opening a bottle, apparently with a 
stroke of his index finger. His audi- 
ence saw his index finger strike the 
stopper, but did not see the knuckle of 
his second finger strike the eccentric 
at the point A, as shown in the sketch, 
causing it to fly up while his index 
finger B assisted the stopper out of the 
bottle mouth. 

When trying the trick, it is best to 


select a bottle with a loose stopper, or 
else wear a glove, as the gentleman 
who demonstrated the trick had hands 


In Striking the Bottle Cork, the Knuckle of the Second 
Finger Loosens the Wire Lock 


of the hard and horny type.—Con- 
tributed by James M. Kane, Doyles- 
town, Pa. 


Setting Colors in Fabrics 


The colors of fabrics or other 
materials of any kind may be set by 
boiling the articles in the following 
solution: To 1 gal. of soft water add 
1 oz. of ox gall. This solution should 
be boiling when the articles are 
dropped into it. A chemical reaction 
results and the colors are set or made 
nonfading. The process is harmless. 
Colors in wood may be treated in the 
same manner. 


Towel-Roller Brackets 


Very serviceable brackets for a towel 
roller can be made by using ordinary 
wire clothes hooks, as shown in the 
illustration. The roller is made of 


wood and two nails with their heads 
cut off, one in each end, form bear- 
ings to turn in the ends of the hooks. 
When it is desired to remove the 
roller, the hooks are sprung apart 


enough to allow it to drop out.—Con- 
tributed by Hugh Carmichael, West 
Lorne, Ont, 
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Attaching a Vise Jaw to a Bench 


Procure a toothed metal rail or 
rack, A, such as is used for small lad- 
der tracks, and mount it on the lower 


48 


The Rack on the Lower Guide Rail Provides a Means 
to Keep the Vise Jaws Parallel 


edge of the guide rail for the lower 
end of the vise jaw. Provide a slot, 


B, in the leg of the bench, through 


which the rail can run with plenty 
of play room. A beveled plate, C, is 
attached to the face of the bench leg 
at the bottom of the slot, so that it 
will engage the teeth of the rack. 

In use, when opening the vise by 
means of the screw, the rack will drag 


along the plate, and stop and engage a 


notch when the opening operation 
ceases. When it is desired to reduce 
the opening, it is only necessary to lift 
the rail by means of the string D. A 
button is tied to the upper end of the 
string on top of the bench, to keep it 
handy for changing the jaw.—Contrib- 
uted by Harry F. Lowe, Washington, 
District of Columbia. 


Removing Vegetable Stains 


To remove stains of vegetables or 
fruits of any kind from cloth or wood, 
the following method is very good: 
The stained piece is first moistened 
with water and then placed in a jar or 
pail that can be covered. A lump of 
sulphur is ignited’ and dropped into 
the jar. Place the sulphur on a fire 
shovel when lighting it to avoid burns. 
The burning sulphur ‘should be placed 
in the receptacle on the side where the 
stain will be exposed to the fumes. 


The sulphur burns slowly so that the 


‘articles will not be harmed. 


After the sulphur has burned away, 
the jar should be kept closed for a few 
minutes and when the articles are 
removed, the stains will be gone. This 
is harmless to try, and the cloth will 
not be injured if it is in a dry condi- 
tion. The articles should be washed 
and dried as soon as they are taken 


‘out of the jar. 


Picture-Frame Corner Joints 


Very often the amateur craftsman 
comes across a picture which he 
would like to have framed, but the 
difficulty and insecurity of the ordinary 
miter joint for the corners discourage 
him from trying to make the frame. A 
very easy way to construct a rigid 
frame is shown in the illustration. 
The size of the frame must be deter- 
mined by the picture to be framed. 
The width, A, of the pieces depends 
upon one’s own taste. 

Four pieces, the desired length and 
width and % in. thick, should be 
dressed out of the material intended 
for the frame. Four other pieces, 3% 
in. thick and 1% in. narrower than the 
first four pieces, are next made ready 
and fastened with glue and flat-head 
screws to the back of the first pieces, 
as shown. This allows % in. for glass, 
picture and backing, and % in. to lap 
over the front of the picture on all 
edges, 

By arranging the pieces as shown in 
Fig. 1, a strong corner lap is secured. 


Square and Mitered Lap Joints for Making Rigid 
Picture Frames in Natural or Stained Woods 

A miter lap joint which is not so strong 

is shown in Fig. 2. The latter gives a 

mitered-joint effect. This method does 

away with. the use -of: the rabbeting 
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plane and miter box, both of which are 
difficult to use with accuracy. Two 
screws should be used in each joint to 
reinforce the glue—Contributed by 
James Gaffney, Chicago, IIl. 


Hunting-Knife Handles 


Very artistic handles for hunting 
knives and carving sets can be made 
by using disks of horn. Procure some 
cowhorns from a slaughter house and 
split them with a saw, using only the 
large portion of the horn. The split 
horn is then heated by dry heat—an 
oven is best—then pressed between 
two cold plates to a flat piece. If well 
heated, it is surprising how easily this 
can be done. The piece is then cut 
into squares of suitable size which are 
marked and perforated in the center, 
the hole being a trifle smaller than 
the tang of the blade. The tang should 


The Finished Handle, If the Work is Well Done, is 
Easily Mistaken for Agate 


be flat and a little longer than the 
desired handle, with the end made 
round and threaded for a nut. 

A suitable washer is placed on the 
tang, which is then heated sufficiently 
to burn its way through the pieces of 
horn as they are put on the metal. 
When a sufficient number of disks are 
on the tang a washer should be slipped 
on and followed by a round nut. Pres- 
sure is applied by turning the nut and 
repeated heatings of the disks will 
force them together to make perfect 
joints. Only a moderate pressure 
should be applied at a time. 

The handle is now to be finished to 
the shape desired. If black and col- 
ored pieces of horn are interspersed, 
the finished handle will have the ap- 
pearance of agate. The blade and han- 
dle can be lacquered and the ferrules 
nickelplated.—Contributed by James 
H. Beebee, Rochester, N. Y. 


Holding Wood in a Sawbuck 


Anyone who has used a sawbuck 
knows how inconvenient it is to have 
a stick roll or lift up as the saw blade 


The Holding Attachment Easily Adjusts Itself to the 

Stick of Wood Placed in the Crotch 
is pulled back for the next cut. With 
the supplementary device, shown in 
the sketch, which can be easily at- 
tached to the sawbuck, these troubles 
will be eliminated. It consists of two 
crosspieces hinged to the back uprights 
of the sawbuck and a foot-pressure 
stirrup fastened to their front ends as 
shown. Spikes are driven through the 
crosspieces so that their protruding 
ends will gouge into the stick of wood 
being sawed. The stirrup is easily 
thrown back for laying a piece of wood 
in the crotch. 


A New Pail-Cover Handle 


The handle of the cover, instead of 
being attached to the center, is placed 
near the edge and bail of the pail. On 
the bail and just above the handle of 
the cover there is formed a loop large 
enough to accommodate the thumb. 


With this arrangement, the cover may 
be removed with the use of but one 
hand. 
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A Window-Seat Sewing Box 


The combined window seat and sew- 
ing box shown was made by using a 
shoe-packing box for the foundation. 


A Window-Seat Workbox for Sewing Materials, 
Made of an Ordinary Shoe-Packing Box 


This was covered with matting and 
the edges and corners finished with 
wood strips, 14 in. thick and stained a 
dark red. Three trays were provided 
on the inside at the top part of the 
box, each of the two upper ones oc- 
cupying one-fourth of the box open- 
ing and sliding on a pair of guides 
fastened to the sides of the box, while 
the lower tray is one-half the length 
of the box and slides on guides placed 
far enough below the upper trays to 
allow it to pass beneath these. The 
three trays were used for keeping sew- 
ing materials, such as buttons, hooks 


if 


The Spindles for the Spools are Made of Cotters 
Fastened with Screws in the Shelves 


and eyes, etc. When the trays are all 
moved to one end it gives access to 
the lower part of the box where the 
work or mending is kept out of sight. 

The inside of the cover is 114 in. 
deep and shelves are arranged for 


thread and silk spools on either side, 
the center space being used for the 
shears, thimbles and scissors. The lit- 
tle shelves are made of two pieces, 
each half as wide as the depth of the 
box cover, The first half of the shelf 
is fastened in place, then a row of 
cotters attached with wood screws, 
whereupon the other half of the shelf 
is put in place. The edges of the cover 
are rounded on the outside to make an 
attractive seat. 

While no dimensions are necessary, 
as the box can be of any size to suit 
the maker, it may be mentioned that 
the one shown is 28 in. long, 12 in. 
wide and 16 in, deep.—Contributed by 
R. B. Thomas, Lowell, Mass. 


Cutting a Glass Bottle 


It is sometimes necessary to cut a 
heavy glass bottle or cylinder. Four 
methods are in use. A carborundum 
disk having a thin 
edge, if kept wet mil 
and rotated at a high We: ll 
speed, will cut heavy Wis 
glass, but the cylin- iw 
der must be fed 
against the wheel 
very gently. A bet- 
ter way is to make a 
file mark — clean, 
but not very deep—around the cylin- 
der and heat it with a long slender 
flame while slowly rotating the cylin- 
der all the time. It is very important 
that the gas flame should not spread 
over the surface of the glass, for it is 
only the file mark that should be 
heated. A mere glancing touch is suf- 
ficient. Usually the glass will crack 
off in a very clean cut, 

Sometimes a fine platinum wire is 
wound around in the file mark and 
heated by an electric current. Less 
common is the trick of wrapping a 


‘strand of yarn soaked in turpentine 


around the mark and burning it. The 
principle is the same in each case. The 
unequal heating of the glass causes it 
to break.—Contributed by Harry H. 
Holmes, Richmond, Ind, 
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To Clean Painted or Frescoed Walls 


Use a paste made of vinegar and 
baking soda with a small amount of 
salt added. The ingredients should be 
mixed in a large dish and applied to 
the wall with a cloth. The grease and 
fly specks as well as the carbon depos- 
its from kitchen smoke are quickly 
removed. The mixture is harmless. 
After the wall is thoroughly cleaned, 
it should be washed with warm water 
and soap, then dried with a cloth. 
The mixture works equally well on 
enameled baths and glass or white 
porcelain. 


Securing Papers in a Mailing Tube 

The illustrations show two methods 
of securing papers or photographs in 
a mailing tube. In Fig. 1 the mailing 
tube A is shown in cross section and 
the manner of running the string 
through the pasteboard walls illus- 
trated. The ends of the string are 
drawn up and tied over or under the 
label. If the label is pasted over the 
string or string ends as they are tied, 
it makes a sealed package which is 
rated as first-class matter. 

The second way is to run the cords 
in a cross form through holes near 
the ends, as in Fig. 2, then tie the 
knots as at BB. In each instance, 


The String in Either Case Prevents the Papers from 
Slipping Out of the Mailing Tube 


even if the papers fit the tube loosely, 
they will be held securely and can 
be easily extracted when the knots are 
untied. 


Cooling Tube for a Laboratory Still 


A simple and very effective device 
to replace the cumbersome cooling or 
condensation coil of a still for the 


Method of Indenting the 

Walls of the Glass Tube 
and Its Application 
as a Still 


amateur’s laboratory can be easily 
made as follows: 

Procure an ordinary straight glass 
tube of fairly large diameter and heat 
it in the flame of an alcohol lamp with 
the use of a blowpipe or in a Bunsen 
burner with a very reduced flame so 
that only a small spot of the tube is 
brought to a red heat at one time. 
Then, with a previously pointed and 
charred stick of wood—a penholder, 
for instance—produce a small recess 
in the wall by pushing the charred 
end gently into the glowing part of 
the tube. This procedure is repeated 
until the whole tube is thus provided 
with small recesses, The indentations 
should be made in spiral lines around 
the tube, thus increasing the surface 
that is in contact with the cooling 
water. The operation of making the 
recesses is shown in Fig. 1. The walls 
of the recesses should have a regular 
and uniform slant. 

The tube thus produced can either 
be used as a rectifier (Fig. 2) above a 
vessel, for fractional distillation, be- 
cause it will allow the most volatile 
parts to pass out first, or as a con- 
denser (Fig. 3), the arrangement of 
which needs no explanation. The 
amateur will find it much easier to 
make this tube than to coil a very long 
one. 


| 
| 
i 
Fic.! 
7 db | 
} 
| 
| | 
| 
| | 
CORD | 
CORD, | 
Fis.2 


302 POPULAR MECHANICS 


‘A Comb Cleaner 


A good comb cleaner that does the 
work easily and quickly can be made 
from a worn-out varnish brush. The 

brush selected 
should not be 
over 2 in. wide; 
it should be 
thoroughly 
cleaned with 
i benzine and the 
bristles cut to a 
bevel, as shown 
in sketch. 
In use, brush across the comb parallel 
with the teeth, and the dirt between 
them will be easily removed.—Con- 
tributed by John V. Loeffler, Evans- 
ville, Ind. 


Scraping Off Surplus Water on a 
Grindstone 


When using a grindstone, an ample 
flow of water is desirable in order to 
insure good cutting, and the objection- 
able spattering may be overcome by 
fastening a piece of leather to the 
grindstone frame so that its edge will 
bear lightly upon the stone just be- 
low the point where the work is held. 
This will scrape off all surplus water 
from the grinding surface and prevent 
spattering.—Contributed by Thos. L. 
Parker, Wibaux, Mont. 


A Paper Drinking Cup 
The cup is readily made of a piece 
of paper 8 in. square. Lay the paper 
on a flat surface, turn the point A over 
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Several Cups can be Nested Together and Carried in the 
Pocket or Hand Bag 

to meet the point B and crease on the 

dotted line CD, Fig. 1, then turn the 

corner D up to meet the line BC, Fig. 


2, making sure that the new edge DE 
is parallel with the lower edge and 
crease. Turn the corner C in the same 
manner, that is, fold it over to the 
point E and crease. Fold the two 
corners at B outward and down, and 
crease, and the cup is complete as 
shown in Fig. 3.—Contributed by W. 
—— Matthews, Chappaqua, New 
ork. 


Homemade Brush for Cleaning Uphol- 
stered Furniture 


A durable brush for cleaning uphol- 
stered furniture can be made in the 
following manner: Procure a piece of 
haircloth, which is made of horsehair 
woof and linen warp. Strips of hair- 
cloth, cut lengthwise and 134 in. wide, 
are laid out smooth on a table and a 
strip of wrapping paper, 1% in. wide, 
is firmly glued to one edge. When 
this has dried, take out the warp that 
is not covered by the paper. Brush 
the fringe of horsehair until it is 
straight and even, and before com- 


Brush Made of Strip of Upholsterers’ Haircloth with 
the Warp Removed and Fastened to a Handle 
mencing to wind, measure 6 in. from 
one end and glue this portion to the 
side of a strip of soft wood, 6 in. long, 
52 in, wide and 7, in. thick. When 
dry, wind the glued length of hair- 
cloth and paper around the wood strip, 
applying glue to each separate turn 
of winding. The turns should be kept 
flush on the side that has been glued 
and the fringed part brushed and 

straight. 

The part to be glued to the handle 
must be perfectly even in its wind- 
ings and held firmly in place while the 
glue is hardening. The winding should 
be continued until the brush is 1% in. 
thick. 

The handle is made of a piece of 
wood, 14 in. long, 134 in. wide and % 
in. thick. Wood that takes a cherry 
or mahogany stain is preferable. 
Shape it about as shown in the sketch 
and round off the edges. The part to 
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which the brush:is to: be attached must 
be. given a light coat of glue. When 
that has dried, glue the back of the 
brush to it, and after the glue has hard- 
ened, glue a piece.of gimp around the 
brush part, then drive upholsterers’ 
tacks into the gimp and wood, % in. 
apart. Stain and varnish the handle. 
The back of the handle can be used 
as a beater, and the brush for remov- 


‘ing the dust.—Contributed by Ger- 


trude M. Bender, Utica, N. Y. 


Removing Calcium Deposits on Glass 


A good way to clean glass vessels 
in which hard water is boiled is to 
use the following mixture to remove 
not only the calcium deposits, but also 
rust or sulphur stains that may be 
present. The solution is a mixture of 
ammonia water and a few ounces of 
salt. This should be placed in the 
glass vessel and boiled until the 
deposits disappear. The ammonia 
water may be made of any strength by 
diluting if. necessary. 


A Cold-Chisel Guide 


When making long cuts with a cold 
chisel, it is almost impossible to guide 
the chisel edge along a line made with 
a scriber or pencil and have a straight 
cut. I find that it is much easier to 
use a guide, as shown in the sketch. 
The guide is made of a piece of wood, 
about 1 ft. long and 1% in. wide. A 
slot is cut in the center, wide enough 
to receive the chisel edge snugly, and 
about 9 in. long. The guide is clamped 


The Guide Makes It Easy 
to Follow along a Straight 
Line When Cutting with 
a Cold Chisel 


to the work, and the cold chisel slipped 
along in the slot as it is successively 
hit with a hammer.—Contributed by 
G. H, Holter, Jasper, Minn. 


Care of Paintbrushes 


When laying aside paintbrushes, the 
usual custom is to 
place them in water 
and then forget all 
about them until 
needed: again, with 
the result that the 
water usually is, 
found more--or less. 
evaporated and the 
brushes hardened. If 
a quantity of oil, A, 
is poured on the 
water B, it will pre- 
vent this evapora- 
tion and keep the brushes in good 
shape. 


Filter in a Pump Spout 

The sketch shows how to place an 
ordinary sponge in a pump spout, to 
filter out sand and dirt particles that 
may come up with the water as it 
is pumped. A wire is fastened in 
the sponge so 
that it can be 
easily taken out 
for washing. 
When washing 
the sponge give 
the pump handle 
a few strokes so that the dirt collected 
in the spout will be washed out. Do 
not press the sponge too tightly into 
the spout, as this will stop the flow of 
water.—Contributed by Chas. Home- 
wood, Waterloo, Iowa. 


Brown Stain for Wood 


Bichromate of potassium gives a 
lustrous, rich, light to dark brown stain 
on woods. The crystals are first dis- 
solved into a saturated solution, which 
is then diluted with water. The stained 
surface needs no rubbing, as the stain 
leaves the wood perfectly clear for 
any desired finish. The satinlike ap- 
pearance of wood treated by this stain 
cannet be produced with any of the 
pigment stains.—Contributed. by Au- 
gust Meyer. 
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An Egg Boiler 
In boiling eggs the usual method of 


dropping the eggs from a spoon into 


the boiling water often results in a 


The Eggs are Prevented from Becoming Cracked and 
All are Easily Handled in One Operation 


burn, as well as in cracking of the eggs 
by the fall. In removing the eggs 
from the hot water and taking one out 
at a time, no two will be cooked alike. 
To overcome these difficulties I con- 
structed an egg boiler as illustrated. 

A pan was procured—tin or alumi- 
num as desired—about 1 in. deep and 
51% in. in diameter, and holes were 
drilled in the bottom having dimen- 
sions as shown. A handle was at- 
tached to the center with washers and 
nuts, The small ends of the eggs are 
set in the 1%-in. holes and the whole 
pan set in a vessel of boiling water. 
When the boiling is completed, the 
entire lot of eggs are removed at the 
same time. As the device with its 
load of cooked eggs is quite pleasing 
in appearance, it may be set on a plate 
and the eggs served from it on the 
table.-—Contributed by W. E. Crane, 
Cleveland, O. . 


Removing Black Deposit on Bathtubs 


A good way to remove the black 
deposit left on bathtubs by the water 
is to use a strong solution of sulphuric 
acid. The acid should be poured on 
the discolored enameled surface and 
washed around with a cloth. The acid 
should not touch the hands so it is best 
to use. a stick to move the cloth. 
Neither should it be allowed to touch 
the metal parts, but if this happens, no 
harm will result if it is quickly rubbed 
off with a cloth and water then 
applied. 


In using this acid never pour water 
into the acid, but always pour the acid 
into the water.—Contributed by Loren 
Ward, Des Moines, Iowa. 


A Stocking-Stretcher Form 


A simple as well as inexpensive 
device for preventing the shrinking of 
stockings, more particularly those of 
children, after they have been washed, 
thus saving great wear and tear on the 
fabrics and increasing their length of 
life, is shown in the illustration. The 
stretcher can be made by anyone, a 
knowledge of woodcraft or art being 
unnecessary. If used, the device will 
prove to effect quite a saving in 
money, labor and worry in the course 
of a year, 

Place a new and unused stocking, 
that properly fits the foot, flat on a 
heavy piece of cardboard or a wood 
board, if desired, and mark an outline 
of the stocking on the board with a 
pencil, Cut out the design with a pen- 
knife or heavy pair of scissors and 
smooth the edges. A design having 


< o The Spring of the Two Parts 
Tends to Hold the Yarn and 


O ° Keep It from Shrinking 


the same shape and size as the stock- 
ing results. Duplicate boards can be 
easily made. Place a spool, such as 
used to hold the finest silk thread, near 
the upper end of the first form and on 
top of this place the second. Then 
drive a nail through the boards and 
spool and clinch it, or better still, use 
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a small bolt. When the stockings are 
washed and the dampness wrung out 
as well as possible, stretch them over 
the boards and hang them up to dry. 
They will retain their shape and are 
easily ironed—Contributed by Wm. 
P. Kennedy, Washington, D. C. 


Stick Holder for a Chopping Block 


Having a lot of branch wood, from 
¥% in, to 1 in, in diameter, to saw, and 
not wishing to bother with a sawbuck, 
I rigged up a chopping block, as shown 
in the sketch, by fastening a piece of 
board to one side of the block with 


The Notched Board Fastened to the Chopping Block 
Turns It into a Sawbuck 

small lag screws. . The piece to be 
sawed was laid across the block in the 
notch. If the piece is held down on 
the block with one foot, the wood is 
very easily sawn.—Contributed by 
Wilfred B. Sylvester, Reading, Mass. 


Cleaning Gold and Platinum 


A good way to clean gold or plat- 
inum jewelry is to first brush with 
soapsuds, then dust magnesia powder 
over the article and allow it to dry. A 
few rubs with a cloth makes the 
article shine with great luster. As 
magnesia powder is highly inflam- 
mable, it must be kept away from fire. 


A Twine Spool 


The pieces of twine used in tying 
parcels delivered to a residence are 
either thrown away or tied together 
and wound into a ball for future use. 
The method I use for keeping the 
pieces of twine is to wind them over 
a discarded photographic-film spool. 
The spool was slipped on a finishing 
nail driven into the wall. The crank 
for turning the spool was made of a 
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piece of wire, bent as ‘shown and slipped 
into the slot. end of the spool. One 


end of the first piece of string was tied 


The Film Spool as It is Attached 
to a Wall, and the Crank 
for Tesnigg It 


to the core and then wound around it, 
the next piece tied to the first and 
wound up, and so on, as the strings 
were taken from the packages from 
time to time. When a string is needed 
for any purpose I always know where 
to find it, and it is easier to take it 
from the spool than from a ball.—Con- 
tributed by W. Resseguie, Susque- 
hanna, Pa. 


Reinforcing Chair Bottoms 


Embossed-leather-board chair bot- 
toms can be made as serviceable as 
leather in the following manner: Turn 
the chair upside down and fill the hol- 
low beneath the seat with excelsior, 
soft rags or fine shavings, then nail a 
¥Y-in. wood bottom over the filling 
with brads. Make the wood bottom 
\% or % in. larger than the opening. 
It will thus not be seen, and the seat 
will last as long as the chair—Con- 


_ tributed by J. H. Sanford, Pasadena, 


California. 


A Novelty Chain 


An inexpensive chain for. hanging 
painted glass panels, transparencies or 
photographs can be made by joining 
paper clips together to form the links. 
A box of 100 clips will make a chain 
about 10 ft. long. Such a chain can 
be made in a few minutes and a length 
of 10 ft. will hold about 4 Ib. 


The Paper-Clip Links may be Joined to Make a Chain 
of Any Desired Length 


If the chain is to be used for hold- 
ing photographs, each inner loop end 
is bent out slightly. 
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Closet Holders for Linen 


A combination drawer and shelf for 
a linen closet is much better than a 
shelf or a drawer. It is constructed 
in the manner of a drawer with sides 


The Holder can be Pulled Out Like a Drawer and is 
as Accessible as a Shelf 


and a back, the front being open and 
the ends of the sides cut rounding. A 
clip is attached to the under side of 
the bottom, near the front edge, to 
provide a means for pulling out the 
holder. 

Sheets, towels, table cloths, nap- 
kins, etc., can be neatly piled on the 
holder and can be seen without dig- 
ging down to the hottom. It has the 
advantage over the shelf that it can 
be pulled out without anything fall- 
ing off, and the linen on the back part 
can be easily reached as well as that 
in front. The closet may contain as 
many holders as is necessary and 
should be provided with a door for 
keeping out dust—Contributed by H. 
A. Sullwold, St, Paul, Minn. 


Preserving Dry Batteries 


The life of dry batteries, which are 
to be used in wet or damp places, may 
be considerably lengthened by being 
treated in the following manner: 

The batteries are placed in glass jars 
a little wider and higher than them- 
selves. A layer of dry sawdust is 
placed in the bottom, for the battery 
to rest on, and the sides are packed 
with sawdust to within 1% in. of the 
top. Waterproof wires are connected 
to the binding posts and melted 
paraffin poured over the battery to the 
top of the jar. The carbon and zinc 
terminals should be marked to avoid 
trouble when connecting several cells 
together. Batteries treated in this 


‘ amount desired to be 


manner are waterproof and can be 
submerged in water if necessary.— 
Contributed by Olaf Tronnes, Evans- 
ton, Ill. 


A Cleaner for Brass 


In some recent laboratory experi- 
ments the following solution was found 
to cleanse brass very quickly without 
harm to the hands or the metal. An 
ounce of alum was put into a pint of 
boiling water and the solution rubbed 
on the brass with a cloth. Stains as 
well as tarnish were quickly removed. 
The solution is inexpensive and easily 
prepared, — Contributed by Loren 
Ward, Des Moines, Iowa. 


Homemade Graduate 


If a certain quantity of liquid is to 
be frequently measured out, it is best 
to have a_ graduate 
marked for this amount 
without any other mark- 
ings upon it. To make 
a graduate for this pur- r 
pose, procure pickle By 
or olive bottle of the — 
type shown in the draw- 
ing and file a vertical |-----\---~. 


line, A, on each side. +284 
These lines should be at 
least in. wide. Place = 


the bottle on a level sur- 
face and pour in the 


measured. Mark on each vertical line 
with a lead pencil and connect this 
mark or marks with lines, filed as 
shown at BB.—Contributed by James 
M. Kane, Doylestown, Pa. 


Mending a Break in Felt 


A good way to mend partially 
broken felt or a felt hat is to hold a 
lighted match under the break and 
smooth out the crevice with the 
hand. The shellac in the felt is melted 
by the heat and runs together, mend- 
ing the felt in such a way that the 
break is hardly noticeable. This 
method may also be used to mend felt 
articles in the laboratory. 
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PATENTS, PRACTICAL 
OR UNIQUE 


HAIR CURLER (Fig. 1; British tent)—An 
unusual set of hair-curling tongs is here shown. 
The device has three troughs, the two outside 
ones sliding forward when the handles are brought 
together, so that the rods hinged to their inner 
ends force the hair against the rod in the sta- 
tionary middle trough, thus producing a lateral 
wave of the hair. 


MAGAZINE FOR PHONOGRAPH RECORDS 
(Fig. 2)—This shows a _ booklike magazine for 
carrying phonograph records of the disk type. The 


pages of the book, which is of the loose-leaf type,. 


are in the form of envelopes into which the disks 
are slipped. 


EW METAL CAP FOR BEVERAGE BOT- 
TLES (Fig. 3)—The ordinary metal cap, now 
almost universally used for beer bottles and bot- 
tles containing soft beverages, is not as satis- 
factory as it might be because an opener is 
required. The latest metal cap of this kind, how- 
ever, has a tab which, when pulled, tears the cap 
ones the center, thus making its removal very 
simple. 


TRACTION SHOE FOR AUTOMOBILE 
TIRES (Fig. 4)—This is a detachable traction 
shoe for automobile tires, designed particularly for 
use when the machine sticks in mud or sand. 


A TOOTHED NUTCRACKER (Fig. 5; Brit- 
ish patent)—This nutcracker differs from the usual 
kind in that only one jaw is provided with a file 
surface, the other having pointed teeth. 


DETACHABLE HEEL PLATE (Fig. 6)— 
Although this device might be thought at first 
lance to be a horseshoe, it is, in roaity. a 
Setachable heel plate for the ordinary walking 
shoe. The pawls, pivotally attached to the three 
i ts, have points intended to engage the seam 
of the heel of the shoe, these points being held 
securely in the seam by springs. 


A WALKING TRACTOR (Fig. 7)—The ac- 
companying illustration clearly shows the inter- 
esting feature of this tractor. I: walks instead of 
rolls, having four legs shod with disks. 


SEED REMOVER (Fig. 8)—This seed-remov- 
ing spiral is forced downward into an orange or 
similar fruit without turning the handle. By then 
rotating the handle, the soot are removed. 


ROLLER SWITCH FOR RAILWAYS (Fig. 9; 
British patent)—A railway switch of a new type 
is here shown. It is a roller switch, the main 
rail being formed with a longitudinal tapering re- 
cess in which a cylindrical stub switch is adapted 
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to rotate, so as to bring the pgm emf switch 


Fis.5 


Ts into engag t with the main rai 


FOLDING LEG BRACKET (Fig. 10)—This 
leg bracket, designed to carry the weight of re- 
ceptacles, such as baskets, pails, and the like 
has a carrying arm which may be folded out of 
the way when not in use. 


SIGHTING DEVICE FOR AEROPLANES 
Fig. 11; British patent)—This sighting device is 
designed for use in connection with Lomb-drop- 
ping apparatus on aeroplanes. A camera or view 
ox contains a ground-glass screen onto which a 
picture of the ground is projected by a telescope 
and reflector. is view box, which is shown in 
the lower left-hand corner of the diagram, is 
automatically tilted in accordance with the speed 
of the aeroplane. This automatic operation is by 
means of a centrifugal governor which is actuated 
by wind cups or vanes and controlled by a spring. 
orizontal ‘lines on the screen correspond to vari- 
ous heights of the machine above the earth. 


SMOKE AND CINDER CONDUCTOR FOR 
LOCOMOTIVES (Fig. 12)—Out of Cripple Creek, 
Colo., comes this smoke and cinder conductor for 
locomotives. The conductor discharges under the 
running board of the locomotive. 
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_ log, isn’t it? 
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i ‘N? want him,” said the Indian, pushing back the 


ticket through the window, “cost too much.” 

“Oh, I see,” mused the ticket agent, “the influence 

of heredity is strong within you. ou probably want 
a scalper’s ticket.’”—Railroad Men. 


2 


_“All new arrivals are washed,” explained the gov- 
érnor of the prison. 

“And if they make a fuss?” 

“Then they are ironed.” 


From a city apartment little Jack was going for 
the first time to spend Christmas. at his grandfather’s 
farm: As he ran up the steps of the old house his 

andmother caught him , J - her arms and put him 

own, rosy and laughing, before the great log fire in 
the living room. é 
“Isn’t that fine, Jackie, boy?” she said. “You don’t 
_ have big log fires like that in New York, do you?” 

The boy looked with wide-eyed delight at the hu 
logs as they blazed and crackled in the generous old 
fireplace, but he was stanchly loyal to his “six rooms 
and_ bath.” 3 

“It’s nice, age sp but it’s only an imitation gas 

e have real ones in my house.”—Lip- 
pincott’s. 


Nervous Passenger—For heaven’s sake, put the 
brakes on! We shall run into something! 

speed Hog (airily)—I never touch the brakes 
till the lamps begin to buckle!—The Motor. 


‘An Arab went to his neighbor and said, “Lend 
me _ your rope.” 

“TI can’t,” said the neighbor. 

“Why can’t you?” 
“Because I want to use the rope myself.” 
“For what purpose?” the other persisted. 

“I want to tie up five cubic feet of water with it.” 

“How on earth,” sneered the would-be borrower, 
eaR you tie up water with a rope?” 
>» “My friend,” said the neighbor, “Allah is great 
and he permits us to do strange things with a rope 
when we don’t want to lend it.””—Boston Transcript. 


“Muz, did you hear the stepladder when it tumbled 
over?” Mother (not rising from her lounge)—“No, 


darling, I hope papa didn’t fall.” “Not yet; he’s still 
hanging on to the picture molding.”—Life. 


“I call the people who run this boarding house a 
regular cutlery family.” 
“How so?” 
“Well, the daughter spoons, the father forks out 
the. money, and the mother knifes the guests who ask 
a second helping.”—London Opinion. 


“Mary,” he said, “I have just received notice from 
the man who holds the mortgage on our house that 
the interest is about due.again. I’m afraid we'll 
have to give up our automobile.” 

“Why, John?” 

“To raise the interest money on the house.” 

“What’s the matter? Can’t we get enough for 
our interest in the house to keep L e rs on 
the Record-Herald. 


An admiring constituent gave Congressman Legare 
of South Carolina one of those vest-pocket-edition 
Lilliputian Mexican dogs take home to the chil- 
dren, Legare—pronounced Leg-ree, by the way—was 
leading the dog along by a cotton string when a South 
Carolina mountaineer stopped him. 

“Are it a regular dog?” the man asked. 

“Yes, it’s a Ch—. Well, I can’t pronounce the 
name of it,” said Legare, “but it’s some kind of a 
Mexican dog.” 

qget a pup, I reckon.” 

“No, it’s full grown.” : 

“Well,” opined the mountaineer, “that’s the least 
dog I ever seen at one time.’”’—Telegraph. 


_“I have always been interested,” said little Jinks, 
“in the valuation of waste. Yow, where y 
suppoce all these burst tires go to in the end?” 

_ “I don’t know,” said the genial philosopher, “but 

if they go where most people consign ’em there must 

be a terrible smell of rubber in the hereafter.”—Tit- 
its. 


First Chauffeur—Did_ the you ran over give 
you a tip for taking him to the henguet? 

Second Chauffeur—He did_ not! e n time 
I run over him he'll know it !—Puck. 


A customer in a butcher’s shop stood ing at 
some small alligators in an aquarium. Having turned 
the matter over in his mind, the customer approached 
the butcher and 1 d, “I supp a y might 
as well be dead as out of style. Give me a couple 
of pounds of alligator.”—Argonaut. 


‘ Fair Maid—I wonder what causes the flight of 
time 

Brilliant Young Man—It is probably urged on by 
the spur of the moment. 


Last night, after I’d caught the soap for the second 
time in the bath tub, there came an insistent ring on 
the telephone, I was alone in the house, and as I was 
expecting an important telegram I dashed for the tele- 
phone in a cloud of silver spray. When I picked up 
the receiver all I got was: “Sorry; I rung -you by 
mistake.” Say: I, “You didn’t wring me at all; I’m 
still dripping.” —Chicago Tribune. 


“Did you know,” bawled the Reform Orator, “that 
the macadamized roads made by the trusty inmates 
of the Canon City, Col., State prison, under a reform 
administration and humane methods, are the smoothest 
and firmest in the world?” 

“No,” said a quiet voice in the audience; “but 
we’ve always been taught that the way of the trans- 
gressor is hard.”—Judge. 


First Jeweler—I have had proved to me that ad- 
vertising brings results. 

Second Jeweler—How? 

First Jeweler—Yesterday evening I advertised for 
a watchman, and during the night my shop was ran- 
sacked by burglars.—Penny Pictorial. 


Mrs. Nayber—Mrs. Codfish says her husband pre- 
sented her with a horse and trap for her birth- 


day. 
N.—Huh! I'll bet it was a clothes-horse 
and a mouse-trap. 
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All These FREE! 


OUR paint or hardware dealer will give you for free trial two 
10c bottles of Johnson’s Wood Dye—one 10c can of Prepared 
Wax and 25c Instruction Book, Edition P.A.2, “The Proper Treat- 
ment for Floors, Woodwork and Furniture.” If your dealer cannot supply 
you send coupon to us and we will send all to you free and postpaid. 


Johnson’s Wood Dye 
55c 

Comes in 17 popular shades: Mission Fumed Oak, Mahogany, Early English, etc. “COUPON 

This is really a dye, not a stain. It makes no change in the wood—does not ” 

raise the grain or otherwise alter it except to freshen and restore lost beauty, 4° §.¢. Johnson & Son 

and to color it to suit your decorations. It is particularly well adapted ? 

to new wood and produces the same perfect results asin refinishing. 9” 


I accept offer under 
- your conditions — one 


Johnson's Prepared Wax. 
look. The Free Book tells how to apply it over any woodwork, A 
new or old to give a lasting and lustrous polish. Get book ,” Shades Nos 
and 10c packages today. If your dealer is not supplied, writeus. .” 


‘ 
“The Wood Finishing Authorities RACINE, WIS. 


PREPARED 
RACINE, , 
| 
| 
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The Greatest Harley-Davidson 


Eight Honest Horsepower. 


HE new Harley-Davidson Twin Cylinder does not 
have to be babied, nursed or coaxed into action—it 
is ALL THERE. It is instantaneously responsive to 
the throttle—off like a flash—picks up quickly—no hesi- 
tation—no sluggishness—no snorting or popping. This new 


HARLEY-DAVIDSON 


without question is the fastest machine on the road today. 
Its exceptional speed has been obtained in a measure through 
the use of large intake and exhaust chambers and passages, 
and pistons, connecting rods and fly wheels individually and 
collectively in perfect balance. And this speed comes with- 
out sacrificing one atom of Harley-Davidson reliability’ or 
endurance, In fact the decreased vibration, due to more 
perfect balance of the vital parts has actually increased the 
life of the motor 


The Ful-Floteing Seat which does away with all jolts and jars due to 
rough roads, and the Free-Wheel Control, a device which permits start- 
ing without the usual hard pedaling or running alongside are incorporated 
in all models. 


Both of these features are patented and are to be found only on the | 
Harley-Davidson. Hi 


Telephone our dealer for a demonstration or send for literature. 


HARLEY-DAVIDSON MOTOR CO. | 


Producers of High Grade Motorcycles for eleven years. 


287 B STREET MILWAUKEE, WIS. 
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Would You Chose? 


f apples in this row. 


each | 


F YOU saw a row of apples, every one differing in | i 
size, ripeness and color, and all for sale at the same | 


price, wouldn't you choose the best? Why not do the |f/ 


| same thing when you buy fire insurance? The cost of |} 
| insurance is substantially the same in all companies, but | 


what you get for your money varies as much as the || 


3 


Choose the Hartford Fire Insurance Company. For fi 


f over 100 years it has paid every honest loss, big and little. | 
| Its reputation is unexcelled. It is the best fire insurance |jj 
| apple of them all, and its policies cost no more than those it 

| of inferior quality. 


Why not use the same good judgment in buying jj | 
insurance that you do in buying goods for your | 
store, clothes for your family, or even in such a | 
trivial matter as buying apples from the fruit stand? | 
And the next time you insure, 


INSIST on the HARTFORD | 


Agents Everywhere 


Please Mention Popular Mechanics 
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What Conscience Costs 


By R.E. Olds, Designer 


Let me tell you what it means to build a conscientious 


car. A safe, enduring, economical car. 


A car that stands up under use and abuse, and that 
renders a service like Reo the Fifth. 


Externals 


Cars, like houses, may be 
largely built for show. The 
main attention may be given 
externals. 


Such cars for a time seem 
to be most successful. But 
the ups and downs of Mo- 
tordom show how inevitable 
is the reaction. 


On the other hand, the 
man who builds Reo the 
Fifth today has built cars 
for 26 years. The demand 
for his cars is far larger 
Last spring it 
ran five times the factory 
output. 


than ever. 


Such extended prestige is 
unique in this industry. And 
every man knows it is solely 
due to such principles as 
these. 


Hidden Things 

Our chiefest attention is 
given things which don’t 
show. Yet you can easily 


see that we neglect no ex- 
ternal. 


All steel is made to our 
formulas, based on vast 
experience. And each lot is 
analyzed twice, before and 
after treating. Whatever 
falls short is discarded. 


Each important part, by 
actual test, is made very 
much stronger than neces- 
sary. No margin of safety 
is less than 50 per cent. 


A crushing machine 
tests gear teeth for 75,000 
pounds. Another machine 
tests springs for 100,000 
vibrations. 


Engines are tested 20 
hours on blocks and 28 
hours in the chassis. 
There are five long-con- 
tinued tests. 


Each car gets a thousand 
tests and _ inspections, so 
errors can’t occur. 


Costly Extremes 


In this car we employ 190 
drop forgings. Steel cast- 


ings would cost half as much. 
But drop forgings can’t have 
flaws. 


We use 15 roller bearings 
—Timken and Hyatt. Com- 
mon ball bearings cost one- 
fifth as much, but they too 
often break. 


We use a $75 magneto. 
We doubly heat our carbu- 
retor. And we add $100,- 
000 per year to our cost to 
insure positive water circu- 
lation. 


Parts are ground over 
and over to insure utter ex- 
actness. We don’t run 
nights. And we limit our 
output to 50 cars daily so 
men are never hurried. 


Then note the big tires — 
34x4. They cost almost 
twice as much as tires 
which some men deem suf- 
ficient. But.the difference 
comes back, again and 
again, in the cost of your 
tire upkeep. 


Please Mention Popular Mechanics 
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$2,000,000 for Extremes 


We spend in these ways 
about $2,000,000 per year more 
than we need to spend. It is 
made up largely by factory 
efficiency — by making all our 
own parts—by building only 
one model. 

The rest we make up by 
reducing our profit to the 
lowest possible minimum. 


The result is a car built 
as we describe—built like the 
costliest cars on the market— 
for $1,095. 


The result to you is free- 
dom from trouble, immense 
endurance and small cost 
of upkeep. It means a life- 
time car. 


Men who know now look 
for such a car. And I pledge 
them my word that, so long 
as I build it, they will get 
it in Reo the Fifth. 


Reo Center Control 


This car alone has what 
experts consider the ideal 
center control. 


All the gear shifting is 
done by moving a_ small 
handle only three inches in 
each of four directions. It is 
done with the right hand 
—done as easily and natu- 
rally as moving the spark 
lever. 


No side lever, nothing 
in the way. Both brakes 
are operated by foot pedals. 
And the driver sits on the 
left hand side as in the finest 
modern cars. 


The bodies are finished 
with 17 coats. The deep 
upholstering is of genuine 
leather, filled with the best 
curled hair. 


Three electric lights, with 
the dashboard lights set in. 
You find in this car every 
final touch as in cars at 
twice the price. 


If another such car sells 
at such a price, I never yet 
have found it. 

Sold by a thousand dealers. 
Write for our 1913 catalog 
and we'll direct you to the 
nearest one. 


R. M. Owen & Co. “sner2!5:* Reo Motor Car Co., Lansing, Mich. 
Canadian Factory, St. Catharines, Ont. 


Reo the Fifth 


The 1913 Series 


$1,095 
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30-35 
Horsepower 
Whee! Base— 
112 Inches 
Tires— 
34x4 Inches 
Center Control 
Roller Bearings f 
Demountable 
Rims 
Three Electric 
Lights 
Speed— 
Sik 
per Hour 
Made with 
Sand2 Top and windshield not included in price. We equip this car with mohair top, side curtains and slip cover, 
Passenger windshield, gas tank for headlights, speedometer, self-starter, extra rim and brackets — all for | 
Bodies $100 extra (list price $170). 
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No-Rim-Cut Tires 


One Glance Tells You 


1 ___ That This Tire 
Can’t Rim-Cut 


There are no hooks on the base, as 
with clincher tires. 


The tire is held on by our patented 
feature—by six flat bands of 126 
braided wires, vulcanized into the tire 
base. That makes the tire base un- 
stretchable. 


So your removable rim flanges are 
set to curve outward, not inward, as 
with old-type tires. 

And the tire, when wholly or partly 
deflated, rests on a rounded edge. 


___ That This Tire 
Can’t Skid 


These deep-cut, sharp-cut blocks 
present to the road surface countless 
edges and angles, facing every direc- 
tion. They give a bulldog grip. 


The tread is double-thick, and the 


extra tread is of very tough rubber. 
So the non-skid feature lasts. 


The blocks meet at the base, so the 
strains are distributed over the fabric 
the same as with smooth-tread tires. 
That Goodyear feature immensely in- 
creases the life of a non-skid tire. 


3 ___ That This Tire 


Is Oversize 


We say 10 per cent oversize. But 
careful comparison with six makes of 
clinchers shows the actual oversize, in 
air capacity, to be 16.7 per cent. 


Even 10 per cent oversize, under 
average conditions, adds 25 per cent to 
the tire mileage. It takes care of your 
extras. It saves the blow-outs due to 
overloading. 


No need to take anyone’s word for 
these things. One glance at these tires, 
at any Goodyear shop, will prove them 
in a moment. 
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10% Oversize 


Users Will Tell You 
They Save 48% 


250,000 Know 


Not less than 250,000 motorists now use 
Goodyear tires. 

They have tested out about two million tires. 
And, in these days of odometers, they don’t 
guess at results. 

These facts tell the verdict: 


Goodyear tires now far outsell every other 
tire. 

Last year’s sales by far exceeded our previous 
twelve years put together. Yet the demand 
exceeded our output by some 400,000 tires. 

As per contracts now made, nearly half of 
this year’s new cars will go out with Goodyear 
equipment. 


Average Savings 


On the same car, under the same conditions, 
the average saving through No-Rim-Cut tires 
is about 48 per cent. 

On some cars and on some roads this means 
enormous mileage. On other cars which are 
under-tired the mileage will be less. 

But the average saving, as compared with 
old-type tires, doesn’t greatly vary. 


No-Rim-Cut Tires save every penny that rim- 
cutting costs. 


Their 10 per cent oversize, by increasing the 
mileage, saves 25 per cent. 

On Non-Skid tires the saving is larger. 
Because our inventors, in ways described, have 
added immensely to the life of non-skids. 


How to Prove It 


The way to prove it is to make a comparison, 
as hundreds of thousands have done. 

Our sales figures tell you what their judgment 
has been. And your own eyes can see the 
apparent advantages. 

Figure what it would mean if these tires do 
save you 48 per cent. Is it not worth proving 
out? 


For thirteen years we have held the belief 
that the tire which gave the greatest service 
would become the favorite tire. 


We have seen the time when Goodyears held 
only one per cent of the tire trade. 


We have seen the demand take enormous 
strides, until this tire outsold all. 


Now, for your own sake, we ask your com- 
parison. And we shall accept your verdict. 


Write for the Goodyear Tire Book —14th 
year edition. It tells every known way to 
save tires. 


No-Rim-Cut Tires 


With or Without Non-Skid Treads 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


Branches and Agencies in 103 Principal Cities 


More Service Stations Than Any Other Tire 


We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 
Main Canadian Office, Toronto, Ont.— Canadian Factory, Bowmanville, Ont. 


(956) 
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The 


This old axe has swung since the 


year one—lopping off heads 
of those who haven’t 
“*Made Good.” 


When salaries are to be trimmed 
he doesn’t have to worry. He is 
too valuable to let go. His special 
¥y training always takes care of him. 


You can always be sure of your job 


sien Vidiie te and sure of your future if you have special 
The Man hat h training such as the International Corre- 
bing spondence Schools can impart to you in 
others get your spare time. Perhaps you want to 
the axe”’ is the man who can use his head advance still further in your present posi- 


as well as his hands. When promotions tion. Possibly you have a liking for some 
are to be made, he is the first on the list. other line of work. One thing is sure— 
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you want to earn more—don’t you? Then 
mark and mail the attached coupon and 
learn how the I. C. S. can help you, re- 
gardless of your age, address, occupation, 
limited schooling, small salary, lack of 
spare time, or any other seeming obstacle. 


RAISES YOUR SALARY 


For twenty-one years the business of 
the I. C. S. has been to raise salaries of 
poorly-paid but ambitious men. That the 
I. C. S. does raise salaries is shown by the 
400 or more VOLUNTARY letters received 


every month telling of salaries raised and 
positions bettered as the direct result of 
I. C. S. help. 


When you consider that it costs you 
nothing to mark the coupon to learn how 
the I. C. S. can help you, and that doing 
so places you under no obligation, is 
there any reason why you shouldn’t 
mark it NOW? If your doubt is stronger 

than your ambition you will imagine 
NN a hundred-and-one objections. 
The I. C. S. has already 


e \ overcome each and 


every one of these 


same objec- 
> tions for 


ADVERTISING SECTION 


thousands of men who have since had their 
salaries raised and their positions bettered 
through I. C. S. training imparted af 
home and in spare time. 


BETTERS YOUR POSITION 


You don’t have to leave home, stop 
work, or lock yourself in your room every 
night. An I. C. S. training imposes no 
financial hardship, for the I. C. S. arranges 
its easy terms to suit you. So long as you 
can read and write that is all the school- 
ing you need. Marking the coupon costs 
nothing and involves no obligation. 
Then since it is all so easy, and the I. C. S. 
way is so perfectly adapted to meet your 
particular needs, mark and mail the 
attached coupon NOW. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 872, SCRANTON, PA. 


Explain, without further obligation on my part, how 
I can qualify for the position before which I mark X 


Salesmanship 
Electrical Engineer 
Elec. Lighting Supt. 
Electric Car Running 
Electric Wireman 
Telephone Expert 
Architect 
BulldingContractor 
Architectural Draftsman 
Struetaral Engineer 
Conerete Construction 
Mechan. Engineer 
Mechanical Draftsman 
Refrigeration Engineer 
Civil Engineer 
Surveyor 

Mine Superintendent 
Metal Mining 
Locomotive Fireman & Eng. 


Civil Service 
Rallway Mall Clerk 
Bookkeeping 
Stenograpbhy&Typewriting# 
Window Trimming 
Show Card Writing 
Lettering & Sign Paintiog 
Advertising 
Commercial Hlustrating 
Industrial Designing 
Commercial Law 
Antomobile Kunning 
Teacher 

English Branches 
Good English for Every Ove 
Agriculture 

Poultry Farming 
Plumbing & Steam Fitting 
Sheet Metal Worker 


Stationary Engineer Navigation Spanish 
Textile Manufacturing Languages French 
Gas Engines Chemist German 


Name —___ 


Present Occupation 


Street and No 
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No matter where a ship may be along 
the American coast; no matter how dark, 
or cold, or stormy the night, the coast 
guard is on watch, patrolling the nearest 
beach or rocky cliffs. 


This man, always on guard, could, by 
his own unsupported efforts, do little to 
save life, or to guide ships away from 
perilous points. 


As a unit in an efficient system and 
able, at a moment’s notice, to command 
the service of his nearby station, he be- 
comes a power to whom all ship owners 
and passengers are indebted. 
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Always Guard 


In the same way, the Bell Telephone in 
your home and office is always on guard. 


By itself, it is only an ingenious instru- 
ment; but as a vital unit in the Bell System, 
which links together seven million other 
telephones in all parts of this country, that 
single telephone instrument becomes a 
power to help you at any moment of any 
hour, day or night. 


It costs unwearying effort and millions 
of dollars to keep the Bell System always 
on guard, but this is the only kind of 
service that can adequately take care of 
the social and commercial needs of all the 
people of a Nation. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Every Bell Telephone is the Center of the System. 
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Will 
| Wherever You Live— _Write 
Hil For His Catalog— Free 


World’s Greatest Home Furnisher 


Speer of Pittsburgh sells Home Furnishings to hundreds 
of thousands of Home Lovers all over the land. In the 
high quality of his goods, the fair square treatment ex- 
tended to his vast army of customers, and his excep- 
tionally liberal credit terms, Spear can justly claim to 
be the World’s Greatest Home Furnisher. Under his 
plan, Spear has made it possible for families of the 
most moderate means to have all the comforts, necessi- 
ties and luxuries formerly found only in the homes of 
the rich and prosperous classes. Spear is the originator 
of the Divided Payment Pian of Home Furnishing. He 
learned the needs ofthe people by many years personal 
experience conducting a chain of retail stores. 


@=< So Easy To Trade With Spear => 


Word 


The rich and pros- 
perous class can al- 
ways command the 
luxuries of life, but 
the average home 
lover needs the 
Spear System of 
Credit to the Nation. 
I want 1,000,000 fam- 
ilies to say of me: 
“He helped us to fur- 
nish and beautify 
our homes.” I ask 
for no higher tribute 
to my life’s work. Cloc! 

Write for my Big 
Free Catalog today. 


Simply send for the Big Free Spear Bargain Catalog, 
which brings an enormous stock of Home Furnishings 
—many times the size of even the greatest city store— 
right to yourhome. Spear shows you everything for 
the home, including a marvelously attractive assort- 
ment of carpets, rugs and draperies in the colors, pat- 
tos and designs photographed from the o al 


oods. Spear’s ain Catalog shows— 


Go-Carts. 


paver. and invites them to accept his et open account, — 
ime credit, divided pa: pl 

nishings from any when he gives you 
selection of high grade lowest prices, i 
easy for you to pay? 


Spear Offers 30 Days Free Test 


Anything order r of Pittsbu 
shipped with By- of ree home trial befo 
| pane finally closed. Spear has the right idea—he thinks that 

sons is should sell oes after you fnow exactly what they 
are by actual test. Isn’t that the fairest way to do business? 


@ Just Try The Spear Way Once => 


Spear of Pittsburgh 
fied customers—home lovers who buy of him year after year—than 


FURS! SHE 


Newest “Auto” Collap- 
sible 


Full Go-Cart_ with- 
enameled flat steel frame and heavy 
round tubular steel pushers. Enam 
eled cross handle and nickel plated 
side armand dash trimmin; Wd in. 
wheels with heavy solid rab tires. 
reclining upholstered back 
justable foot basket and 
long flat springs under 
seat, automobile four-bow 
z% extension hood with full 
and back. 


curtain, si 
ver is of best black 
erette. 


Rug. red rose design 
with either green or 

nd. Splen- 
alue. 


oak, high gices 
finish, has chine 
boa: 


spice draw. & 
ers, sugar 
bin, spice 
cans, flour 
bin and eut- 


with beauti- 
= ruffled edge to match back. 
Wide arms, front posts of hand- 
some design. 


Colonial. Design. 


For Spear’s Big Bargain Cataleg 


Itis Free. You might as well have it. 
Sooner or later you will be sure_to need 
some of the wonderful Spear ains, 
and then this great Book will come in 
mighty handy. Mail your name and ad- 
dress in coupon, letter or postal today. 


Spear & Company 
Dept.T-74, Pittsburgh, Pa. 


Please Mention Popular Mechanics 


eavy, 
American 


Wr ite Today quartered oak finish, Top 28x42. 


25 inches deep: 70 inches high. Doors 
fitted with fancy art glass. 


Me. C. W. 201-—-$11.65 
—$1.50 Cash— 


coil sup 8; 
cotton top mattress, 2 — 


ammoth Free 


7-74 Pa. 


log, | 


Free Catalog 


SPEAR & CO., Dept 
Please send me your 
without the slightest obligation on my part. 


POPULAR MECHANICS ADVERTISING SECTION 
| 
| 
= | 
pric, | 
A Personal Cash, 75¢ 
Monthly 
. 
| 
es, Sewing Machines, Mattresses, 
igerators, Washing Machines, Springs, Bedding, 
ks, Lace Curtains, Silverware, 
Portieres, 4, 
SPEAR spear Will Gladly Trusi You 
of Pittsburgh Spear of Pittsburgh trusts the people and the people “i ‘ No, 
< $1.58 Cash, 
| 
Ne. C 2850, 
pl 75¢ Month. 
Sy | 
ce Se & take these customers away from Spear because they’re satisfied ers. Size, 47 — | i 
| =) and that settles it. That is the reason Spear puts so much stress i 
on getting your first order. 
Rocker Bargain Library Table | 
RE, 1 ble solic le 3774 
y Cash— ee Iron Bed, 
| 
W. 611— & 
Price, $4.95— | 
75¢ Cash, Bal- 
ance 50c Monthly. [ Adoness 
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Do You Know what Makes 
a Chisel Hold its Edge? 


I’ takes more than good steel; it requiresa 
knowledge of how to harden and temper 
that steel, acquired by long experience. 


P. S. & W. Chisels and Gouges have, for nearly 
half a century, been made of the best imported tool- 
steel, with genuine Norway iron for the sockets. 


And the “Know how”’ that means fine, uniform 


tempering is the result of ninety-four years of tool- 
making. 


P. S. & W. Chisels do not 
stop there. Added to the supe- 
rior quality of the steel are all the 
little points of chisel quality: 

Handles of selected hard- 
wood, turned to fit the sockets; 
mirror-like finish; edges ground 
sharp. 

And don’t forget the variety 
and completeness of the largest 
line of Chisels, Gouges and 
Draw-Knives in the market. All P. S. & W, Guaranteed 

You’ll find the same excellence 
and completeness in P. S. & W. e 
Braces, Auger Bits, Steel Squares, Pliers, 
Calipers, Snips, Wrenches and many other 
Guaranteed tools for Carpenters, Machinists, 
Electricians and Tinsmiths. 


Assorted Chisels in Sets 


Each chisel is fitted into a compartment, protecting it 
from injury. The size of each is marked plainly on the 
box for convenience in use. One of our most popular 
sets is shown at the right, but many others are described 
in our 170-Page ‘* Mechanics’ Handy List,”’ a valuable 
handy catalog of over 200 tools. 

This book also contains 35 pages of reference tables 
and useful information. Sent free at your request. 


The Peck, Stow & Wilcox Co. 


of Gon Line of 
MERS. fief tock Offered by Any Maker 


Southington, Conn. New York,N.Y. Cleveland, Ohio 
Address Correspondence 20 Murray St., New York City 


Please Mention Popular Mechanics 
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Home Lovers, Listen 


A People with small incomes buy from us on 
credit. They funish their homes in a beautiful way, 
and they pay us by saving 2 or 3 cents a day. 

They get goods on approval. They keep them a month, 
then send them back if they wish—send them back collect. 

And they save from 30 to 50 percent. That we guaran- 


No Rigid Rules 


You can’t suppose those million people accept un- 
pleasant terms. 


We Give a 
4, 782 Bargains Year toPay 
Chinaware Sewing Machines 
Carpets— Lamps-—-Clocks Kitchen Cabinets 
Silverware Stoves—Trunks Baby Cabs, etc. 


It Is Easy to Get This 


' Real Mission Set 
$1 OO 75¢ Monthly 


After 30 
— Days’ Trial 


The Great Beauty of this 
gennine Mission design is seen 
all three pieces. very piece car- 

ries the deep-cut mission leaf design 

carving, as picture 
Selected Solid Oak is used through- 

|§ Snishod in the deep, rich, Early English shade. 

sh Fabricord ather covers the chair and rocker 

5 "it is a rich: brown color, to match the Early English 

seats The chair and rocker seats have a full spring seat of 
aranteed construction, with soft filling, giving great com- 
rt. They measure 194% in. wide between arms and 18 in. deep. 
The Mission Table is made of heavy selected solid oak, su 


Com: plete Mission” Set — Table. 
ont bom Inair. 


$9.60 


All 
on Charge Account— Pay 3 Cents a Day 


We sell them on open account. There is no red tape, 
no publicity—no contract, no mortgage—no interest, no 
extra price. 

We tell them to pay as convenient. They usually 
send us alittleeach month. When they can’t, we wait. 
We have no collectors, no rigid rules. 

If you only knew how easy our terms are, you would 
get the things you want. Let our book explain them. 


Dollar Book Free 


Our Spring Bargain Book is a mammoth production. 
With the mailingit costs us$1 per copy, yet we send it free. 
It pictures 4,782 things tor the home. Many of the pic- 
tures areinactual colors. You neversaw such an exhibit. 

It explains how we take whole factory outputs—how 
we buy up surplus stocks. How we sell by mailonly, 
and how all these savings give you prices lower than 
you ever saw. 

It shows our simple order blank. It tells how goods 
are sent ontrial. It tells our easy terms. 

For your own sake, cut out this coupon, send it to us, 
and the whole complete book will be mailed you free. 
Do this now—before you forget it. 


SPIEGEL, MAY, STERN CO. 
1536 W. 35th Street, Chicago 
Mail me free your 
Spring Bargain Book 
Stove Book 
Jewelry Book 


(352) 


Address 


1536 W. 35th Street, Chicago 


Please Mention Popular Mechanics 
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| ported by thick legs and sturdy cross stretchers, und the table Ma Stern 0 
ends are fitted with roomy magazine racks. Table is 34 in. long + J 
and 24 in. wide. about 175 Ibs. fcr 
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THE ORIGINAL 
NON-LEAKABLE 


FOUNTAIN PEN 


Simply re- 
move the 
cap and it is 
ready to fill— 
no inky joints 
to unscrew, no 
danger of inking 
your fingers. 


And besides, Moore’s 


Can be carried 
pocket or bag. “lt Won't = 

It writes at the first mg without 
shaking, because when the mp is on, 
the pen resting in ink, remains moist. 


It writes contin: 
ously with an even flow 


will carry any kind of ink 
It is made in the sim 
Sowest paste, 


manner of 
to get out of 


Moore’s is a habit that you never 
get over. 
Every Mesre Nea: Fountain 


Leakable 
Pen carries with it the most uncon- 
ditional guarantee. 


for Sale By Dealers Everywhere. 


AMERICAN FOUNTAIN PEN CO. 
dams, Cushing Foster, Selling Ugents 
168 DEVONSHIRE ST., BOSTON, MASS. 


Here Is a Water 
Pumping System 
That Is Automatic 


You can have an abundant supply of 
water in your country home without other 
cost than the low initial expense of installing a 


RIFE RAM 22d | 


Pneumatic Tank Water System 


Water is pumped automatically day and 
night, winter and summer without oper- 
ating expense or need of supervision. 


Rife Rams will maintain 100 lb. 
air pressure in storage tanks 
and develop an efficiency 
of 60 to 90 per cent according 
to conditions. 

» Write for catalog giving details of 
this, the simplest 
> and most de- 
pendable way of 
pumping water. 


Rife Engine. Company 

2131 Trinity Building, New York 

A book holder that an Ohio woman has patented 
has legs which stand upon a chair seat and a cord 


to suspend it from the shoulders of its user, whose 
hands are left free. 


“Ideal” Plans and Drawings concise, 


foll. prices: Wright 3 ft. Bi 
‘or 


IDEAL AEROPLANE & SUPPLY CO., 82-88 West Broadway, New York 


WL 


Best oil for every use by every standard 
test; more oil and better oil for your money. 
Send for liberal trial bottle FREE 


BUFFALO SPECIALTY COMPANY 
341-B Liquid Veneer Bidg., BUFFALO, N. Y. 


Lhe Morse Clarifier 
Pp H 0 N OG RAPH A remarkable little device made 


fit tube sdicining 
. ine. 
SOUND LIFE*LIKE 
lifelike > po eliminates that un- 
pleasant metallic effect. Thousands of satisfied users. Easily 
inserted and everlasting. 


$1.00 MAILED PREPAID 
Send dollar bill, 2c stamps or check at our risk. 


GUARANTEED absolutely satisfactory or 
money refunded. References, any bank in 
Minneapolis. Fits all cabinet as well as horn 
machines. State make and style and if a 
cylinder whether rubber or metal connection 
to horn. Information matter free. Dealers write. 


Morse Brothers, Manufacturers and Distributers 


450 N. W. F. & M. Bldg. MINNEAPOLIS, MINN. 


9, = 
RES 
| 
50/ 
HP | 
| | 
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“Terma 


almost doubled 
vings from your 
bargains” 


day for our 
latest, 1913 Big 


big 
photographs 
and color illus- 
trations of all 

ome Fur- 
nishing neces- 
sities. 7000 
high quality bargains offeredon 

g-time, easiest paym't credit. 


So 


| 


— never before had a c 
Bargain anyway, the a of 
standard 9x12 foot is 
Foolen yarns closely woven in.o a beautiful 
design with combination colorings of 
. red and tan. Highly recomme ended and 
ity for w.ar No, 


272. 
Terms: $1.56 cash, monthly. 


HARTMAN 


What Is a Bargain? 


This Book Tells 


About 7000 Bargains FREE 


Get your luxuries and comforts of home and at the same time cut 
down the cost of living by sending for this latest, biggest Book of Home Furnishings 
ever published. You be the judge and the jury at our risk, Study real bargain facts. 

poare prices and quality with I->al dealer’s or any others before ordering, if you 
wish. But don't waste money needlessly now since we save you from 15 to 0 per cent. 

Over 1,000,000 families have done just as we ask you to do and are our regular 
customers. You can dothe same. Open a charge account with us and order what you 
please. Pay us as you please on our long-time easiest payment plan. 

Take 30 Days’ Free Examination in your home (money back and frotght t paid both 
raze if not sboeietely satisfied, Order any of 7000 highest quality, brand new ad” 


ings ts, Chairs, Tables, Sets, Curtains, Stoves, Baby Ca: fodtinee 
Clocks; Cameras, Dishes ind Glassware, Jewelry,Guns, Silverware, Records. ete. 
everything to Gone bagoker and a better place to live in. Write us today -a postal or letter 


Your Credit Is Good 


No matter where you live or who you are you can ay rl credit on easiest payments 
for anything that *‘Hartman” makes orsells. So, why not open your charge account 
atonce? All you need is to write us. 

We ship your order immediately No Sotape-gat it comes to you at one time, all 

No stringing with se vores shipments. Our, Factoi ories, Ware! an 


See experience of 58 years fedantioes thes average man or woman, even the poorest, 
can be trusted as safely as the rich. Other people use credit at home for daily necessities—have weekly 
or monthly “‘charge accounts’’ at the meat et and - 


wheres you open charge account — with overa 

year to pa “bee wish on our easiest long-time 

t our catalog explain this to you— 
‘8 very simple. 


Over A YearTo Pay on 
Easy Credit Payments! 
times. Just an example of 


Save 15% to 30% Cash 


eatest buying power Made of med h. ardwoed-Bnished 
s 4 ican quartered oak, be autifully polished. Top 
measur~s 45 inches in diameter and is supplied 
with extra leaves so as to extend out to six 


d feet 4 
e is prot for pay 4 minsion $10.85 


Terms: $1.00 cash, 75c monthly. 
FURNITURE & CARPET co. Largest, oldest and best 


known home furnishing 
3945 Wentworth Ave.,Chicago concern in the world. 


tounding Dining Table Bargain regain of 


Established 1855 — 58 Years of Success — 22 Great Ci Seeres — 1,000,000 
F tomers t Once. 


‘amilies as Regular Cus 


— Write Us 


Please Mention Popular Mechanics 
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3 Years to Pay 


for the Sweet-Tone 


Meister 


Piano 


30 Days’ Free Trial 
We Pay the Freight Be your own employer 


You are not asked to deposit, or pay © be more independent. This is an exceptional 
or advance a cent ineny way line for transplanting the wide awake into 

ou write us and say that the 

MEISTER is entirely satisfactory jf a, better conditions. Vast variety of Peanut 


Roasters, Popcorn Poppers, Combined Roast- 
ers and Poppers; steam, electric, spring and 
hand power. Popcorn Fritter or Crispette out- 


$ 1 a Week or fits. Horse and hand drawn vending wagons. 
$5 a Month Liberal Installment Terms 


. Catalog No. 41 is interesting and it’s free 
No extras of any kind. Piano stool and scarf free. 


sand. pet tomm the maker to you at a guaranteed saving of KI NGERY MFG. Co. 


and you wish to keep it. Then 
these are the terms of sale : 


for you to pay. 
~~ rs s for our Danatifal Catalog, which shows eight Pearl, East of Broadway Street 
styles eister Pianos. 
Our resources exceed $4,000,000. We sell more oe direct CINCINNATI, OHIO 
to the home than any other concern in the world. a 


: Rothschild & Company Switzerland is building a new railroad 13.5 per cent ‘ 
Dept. D 16, Chicago, Illinois of the line of which will be thfough tunnels and \ 
per cent over bridges. 

NEW IMPROVEMENTS NOW MAKE 

The American Combined Level and Grade Finder 
: = Most Practical, Durable and Convenient Instrument Made 

SIDE VIEW At one glance you can get the true slant on any line or grade either in degrees. inches or percentage, orall at 

the same time, and will at once give the exact distance needed to plumb up toa true level. The additional 


— spirit level glass now placed in middle of instrument with points on dial will give 3 grades for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 


S 
4 4 = 
—— = and Testimonials. Special Introductory Price given to 
TOP VIEW First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


’ “34° Special Factory Price Offer || TOBACCO HABIT BANISHED — 


On the Rapid Fireless Cooker In 48 to 12 Hours Yes, positively permanently banished 


almost before you know it. Pleasant, 


e Complete outfit aluminum utensils, free. Covers and easy to take. Results quick, sure, lasting. No craving for tobacco 
oy: openings lined with aluminum —rust-proof, odorless. Saves in any form after first dose. Not & substitute. Harmless, no 
% food bill, % fuel, half your work, and food tastes better. habit forming 
m every case or money refun “obacco Redeemer is e@ only 
WRITE FOR 30 DAYS’ FREE TRIAL chatietaie scientitic and thoroughly dependable tobacco remedy 
Also the Free Book and direct-from-factory price. ever discovered. Write for free booklet and positive proof. 
WM. CAMPBELL CO., Dept. A 64, Detroit, Michigan NEWELL PHARMACAL CO., Dept. 25, ST. LOUIS, MO. | 
Papst Extract 
he Best Tonic 


‘ Brings the Roses to Your Cheeks 
a AT ALL DRUGGISTS 


A Bright New Book of 180 Pages for 1913 


Telling the Plain Truth about BURPEE-QUALITY SEEDS, is mailed 
Free of Cost to Gardeners everywhere upon Application to 


W. ATLEE BURPEE & CO., Burpee Buildings, Philadelphia 


| 
Ls AIS 
mounting, 14k solid gold. TERMS, $4a month. 
| JOFTIS | 
| 


For Tailoring Agents 


»AT T LAST! Drop everything 
aoe away quick from the old, or- 
4 dinary methods of the tailoring proposi- 
f tion. Start with us at once on our new, 
big salary plan that “carries” you on our 
capital while you establish your trade. 
— at last is a real, genuine offer of a 
ular weekly salary for simply wearing 
our FREE Knickerbocker Knock- 
-Flat Suits and Slip-On Raincoats—in your 
town — in your time — and telling your 
friends who made them, Sv be the first to get 
this startling new offer from your town. 


We Mean Exactly 
What We Say 


And we'll prove, it ts it to vou when & 

you answer, show you 

you can make five more mon- 
y on this new salary nm — selling Zi 

: nickerbocker Knock - Fiat Clothes than 

any other line. Orders come easy—one sale starts 

the whole town. Knickerbocker Clothes Valnes 


manent you 
weekly salary. 
We'll Place You on Our Regular Pay 
Roll at Once: Send your name and address 

and pick your FREE suit and raincoat at once! 

We ond big, salaried Agent's 8 Outfit with 70 su- 


place wy roll delay. 
it hurry-—never tnind a fong fet letter—a do- address 
Bo one if you want a regular salary 


Knickerbocker Talloring on. ‘Dest 300, Chicage 


FASTER SERVICE IN JAPAN—The Japanese have 
so far improved their railways that the journey between 
Tokio and Pekin, a distance of 1,590 miles, is now 
made in 83% hours, nearly nine of which are required 
for the steam-ferry journey from Shimonoseki, the 
southwestern point of Japan, to Fusan, in Corea, 112 
miles. The eons operate not only the Japanese, 
but the Corean and Manchurian lines; the hinese 
operate the 410 miles from Mukden to Pekin. The 
average eed by rail is about 21% miles an hour in 
Japan and: 20 miles in China. A train is run through 
to Shimonoseki, with sleeping cars and an observation 
car. So far the railroads are of narrow gauge. This 
train also connects with the Siberian Railway.—Railway 
Age Gazette. 


~WURLIIZER FREE 


CATALOG 


BAND INSTRUMENTS 


282 Pages. 788 Illustrations. 67 Color Plates. 2561 
Articles Descri . Every Musical Instrument. 
Free Trial. Superb Quality. Lowest Prices. Easy 
oe. Mention instrument you are inter- 


RUDOLPH WURLITZER CO. 
308 S. Wabash Ave., Chicago. 101 E 4th Ave., Cacianati, 


| 


any until you write for = 


ER A ENT to making big 
J Rl DER | We Sell cheaper 

tepairs and sundries at half: Do Not Wait; 
write today for our latest special offer on “ Ranger” 
MEAD CYCLE CO. Dept 


Here is the sweetest 
smoke that I ever knew, 
and I’ve smoked for 40 


years. 

It was handed me once by a 
connoisseur, who told me where 
to get it. Later I had it made 
specially for me—made as a 
Panatela, the size of this picture, 
for a short, sweet smoke. It is 
made from Havana leaf. So are 
many others. ButI call this the 
finest- flavored leaf that ever 
came from Cuba. 

All my friends think likewise. 
Now I order these cigars in 
50,000 lots to keep my friends 
supplied. 

It occurs to me now that 
countless men would be glad to 
share this discovery. I am going 
to let some of them do it. Not 
for profit so much as a hobby. 

I will supply a few men, who 
love good cigars, at $5.00 per 
hundred, mail or express pre- 
paid. That’s not far from my cost. 

If you must have big, heavy 
cigars, these won’t please you. 
These are for men who like mild 
and exquisite smokes. I have 
never tasted anything like them. 


Five Cigars Free 

I will send to 500 men five 
cigars free. Just send me 10 
cents to cover postage, packing 
and revenue stamp. I will sup- 
ply the cigars. I only ask this 
10 cents to pick out the right 
sort of people. 

If you like them, order as 
wanted—50 or 100 at atime. I will send them 
prepaid at $5.00 per hundred (fifty for $2.60). 

Write now for the five cigars 
J. ROGERS WARNER Ada) 
702 Marine Bank Building, Buffalo, N. Y. 


ERICKSON LEG 


Arms, Wheel Chairs, Crutches, Stockings. 
On EASY TERMS 
2 H. ERICKSON ARTIFICIAL L 
7 Wash. Av. N., 


2 
> 

° 


Does not chafe, overheat 
or draw end of stump. 
SEND ror CATALOG 


LIMB CO., Limb 
MINNEAPOLIS, MINN. World. 


FOR HIGH AND LASTING Ae 


SE 
(Powdered form, simply add water). 
LA-TINA 


Pla- replates end ban liver, y 
ures 4 


.A-TINA will not wear // 


stamps. ay ond bo ofits worth. 
co. 
1105 trust & Savings Bide, Los Angeles, Cal. 
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A building of the Kahn Sys- United Sash tor all win. 
tem Plant of the Hersh dows. Kahn System 
=o Reinforced Concrete for 

all construction. 


ey 
Chocolate Co., Hershey, Pa. 


Daylight All Day Long 


The cheapest and best light is daylight. No other enables workmen 
to do work so accurately, so rapidly, so economically. No sash affords 
more daylight than United Sash. 

Ventilation |to any desired extent is supplied by United Sash. 
Their large ventilators have double contact surfaces, shutting out the 
weather and saving fuel. Glazing is simplified by special spring clips. 

The strength and rigidity of United Sash is exceptional. No 
metal is cut away at the joints. Gigantic presses unite the solid steel 
sections under tremendous pressure into complete perfect units,— §. 
accurate, uniform and attractive in appearance. 


Write for United Sash Handbook, with tables, egg ay and 
MACHINE- -BUILT wit STEEL complete details. Valuable to all interested in building. Sent free, postpaid. 


S Sil TRUSSED CONCRETE STEEL Co. 


762 Trussed Concrete Bldg. DETROIT, MICH. 
Be the “BUNGALOW BUILDER” of Your Town THE SENSITIVE HAND—The exquisite sensitive- 


~ 


Le 


Reinforcing, Hy-Rib and Lath, Sash, etc., etc. 

ness of hand and mind working together is nowhere 
better illustrated than in the case of the surface plates 
used by mechanics for obtaining absolutely flat  sur- 
faces. These plates are in pairs, and after the machine 
has done its best, they are gone over carefully by hand 
and scraped and ‘dressed so that the two surfaces are in 
absolute contact. It is impossible to do with the 
machines what the trained eye and hand can accom: 


lish in dressing down almost imperceptible protu- 
erances on the iron. 


3 
REAL BUNGALOW BOOKS | [THIS BUNGALOW $900 
CAN BE BUILT FOR 
Showing the newest designs for Craftsman and Pacific Coast Bunga- 
lows ; artistic and Cm nay ® — to any climate. Contains Offer This and many others in my new new boul, 
exterior ane interior photos of on de Lae, 16 with floor _— size , Building Plans for Modern Homes, will 
ote, Dur 1913 Feition jo Laxe, 10D actualy al save you hundreds of dollars. One of 
for $400 to $4,000 with plans, size rooms, cost ily $1 complete and 
ooks of plans ever published by any 
Send M. O. check or stamps. Money back tf not sati ieted. Fifth edition just off the press. 


hitect. 
CRAFTSMAN BUNGALOW CO., 423 Leary Bidg., Seattle, Wash. One. hundred and fity floor plans “si FREDERICK | i. GOWING 


te Siust~ fom ups ives sizes and ap BOSTON 
aa S 20 HOUSES 


A New Book of 
20 Plans show- 
ing photo views Cc 


ideas in Bungalows, Cottages 
and Houses, costing $2,000 
up. They are Wonder Houses 


Write for FREE ILLUSTRATED CATALOGUE 


showing the largest line and latest inventions in gasoline 
hghting; Generator instantly interchangeable, lamps 
guaranteed to excel any other in power, economy and ser- 
homes. Send silver or stamps. vice. responsible, St Cl salesmen 


Lo ™ KEITH, | 426 McKnight Bidg., Minneapolis, Minn. d Lighting Co., 174 N. Sangamon St., CHICAGO, ILL., U. S.A. 


STILLWELL BUNGALOW BOOKS 


Your own home — the design and plan — concerns you vitally. Genuine Bungal 
Profitable investments,” init te, beautiful and with low cost. 
our Bungalow Books will be Interesting. 
“ REPRESENTATIVE CALIFORNIA HOMES "—Price 50 Cents 
50 Bungalows and two story houses of 5to 10 rooms,costing $1600 to $6000 
WEST COAST BUNGALOWS ""—Price 50 Cents 
50 one story bn yd of 4 to 6 rooms, costing........... $500 to $2000 
“LITTLE NGALOWS " — 25 costi $400 to $1200, Price 25c 
SPECIAL OFFER All 3 books sent postpaid for ONE DOLLAR 


E. W. STILLWELL & CO., Archts., 4121 Henne Bldg, Los Angeles fi 


for practical, inexpensive 


| 
UNITED 
BY PRESSURE OF 45, 
} 
“| 
| 
| 
= | 


TERIALS 
MACHINE DESIGN 


The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 


paper, and the type is large ° INTERNATIONAL TEXTBOOK COMPANY 
and easy to read. Each $ Box 872, Scranton, Pa. ai 
volume is 6 by 9 inches in ¢ 
size. If you wish to know Fechnology. with 
more about the greatestand °¢ 
most practical mechanical $ Name 
library in the world, mark ¢ 
and mail the coupon NOW. St. & No. 


Ci 
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THE SMOOTHEST TOBACCO 


The home that knows 
“Velvet” tobacco ~- 
runs smoothly! 


‘TOBACCO 


10 ¢ Handy 5¢ 
Bag. pane 
TINS 
ARMING WITH Gipti> DYNAMITE 


To how to do this safely POND B ond c 
write today for Farmers’ Handbook 
DU PONT POWDER Co., WILMINGTON, DEL. 


Remington Arms—Union Metallic Cartridge Co. 


Arms and Ammunition 
299 Broadway, New York 


(@°olarine The Standard ||| MECHANICAL PERFECTION 
Oil for Motors || | WATERMAN'S IDEAL FOUNTAIN PEN. 
ALL REPUTABLE DEALERS. SOLD BY LEADING DEALERS EVERYWHERE. 


pean YOUR OWN CARD ccs Make the whole family 
ars, ok, newspa CACHOO! and all your friends ‘just 
$18, Rotary $ “All easy, sneeze their heads off” without har 
sent. Print for - &, big profit, with CACHOO, the new long distance harm- 


Writefactory 4 press catalog, TYPE, less snuff. Sent anywhere for 10c. .* ‘or 25c. 
cards, paper, e 90c adozen. Catalog included FRE 
THE PRESS CO., Meriden, Conn. | PEERLESS TRICK & NOVELTY CO., Dept. ~ CHICAGO 
a we have been paying our customers 
_ est returns consistent with conservative 


earning $4 daily at home in 

time, silvering mirrors; no capita. 

ving plans 0 ration. 

REDMOND, ‘Dept. 306-A, BOSTON, MASS. 


PERKINS & O.Lawrence Kan 
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on Wireless 
Telegraphy 


Explains in simple language about the 
most educational and fascinating of 
modern sports. Shows you how to 
get started in this great game for less 
than one-half usual expenses. Read 
all the messages in the air, get the 
correct time daily from the govern- 
ment by wireless. Send messages to 
your friends without wires. You 
want our bulletin “A” and the codes. 


SEND A POSTAL TO-DAY 
don’t put it off, do it now 


HUNT & McCREE 


92-94 Murray St. NEW YORK CITY 


MEALS IN AN ELECTRICAL RESTAURANT— 
An English electrical paper gives an interesting note of 
the prices charged in a popular London restaurant 


employing electric cooking devices. The prices are 
said to be far less than those encountered in the West 
End restaurants, while the cooking is beyond reproach. 
A simple lunch of soup, a chop with potato chips, min- 
eral water and bread, and concluding with a sweet and 
coffee, costs 43 cents. 


Experimenters in Wireless 


Our brand new CATALOGUE “B” is just off the press; is 
replete with things of interest to the amateur experimenter. 
Prices and quality are both right and a 2c stamp brings 
you same by return mail. Send for it NOW. 


DAWSON & WINGER ELECTRIC CO. 
729 So. Dearborn St., CHICAGO, ILL. 


Don’t Bu Any Piano 


Until You Hear From Us 


What other Piano Maker will sell you a strictly high- 
grade Piano direct to your home at lowest net factory 
price, and then, in addition to the saving, give you 


5 YEARS TO PAY! 


We will do i And, remember, the “* and 
is not to for a moment with the ordina anos 
turned out X machinery in thousand lots to sell by “catalog 
houses."” When you buy a Piano or Player Piano be sure you 
are buying an instrument that will give you life-time satisfac- 
tion. Our reputation is established. We have been more than 


54 Years in Business and Our Cash 
Capital is $1,000,000 
Our Pianos are built from carefully selected material in the 
good old-fashioned reliable way; made to > your — just as 
you want them; any style case, any wood light, 
mellow or brilliant tone—as you prefer. Winat other Piano 
House gives you a legal, responsible 


Guarantee for 25 Years! 


We will doit. Ask your banker or any commercial agency to look us 
up. Be sure that you are dealing direct with a concern big enough, old 
enough, and financially strong enough to carry out its promises. If you 
are thinking of adding a Piano or Player Piano to your home, don’t 
decide ‘till you have heard from us. 


Your Name 


and address in 
Coupon, Letter or 
on Postal will 
bring Our Big 


FREE 
Special Offer 


SCHMOLLER & MUELLER PIANO CO. 
Dept. P.M.32, Omaha, Neb. 


Please send me free Catalog checked below. Also quote Special 
Inside Price to me, if I act as your Representative. 


Piano Catalog oO Player Piano Catalog 
Complete gasoline engine, dynamo, 


ELECTRIC LIGHT PLAN switchboard and storage battery $240. 
Agents wanted. American Battery Co., 1189 Fulton St., Chicago ( Estab. 1889.) 
ELECTRIC Motors, Bates, Bell Books 
Railways. Catalog 3c. Ohio Electric Works, ¢ CLEVELAND, OHIO. 


Shot Gen Price 


Every man wants but 
not e eam to the 


very pay 
full amount cash down. Therefore we have just late 
decided to sell. thigh fre 


makes, 


DUCK’S CATALOG 


Will be mailed to you upon receipt of 6c, stamps or coin, which you may deduct on your first purchase of $1. Great og 
of and) low prices distribution except to ‘those really interested. Most elaborat 
2 


te catalog in its line. SAV 
Catalog contains over 100 pp. Wireless Instruments for commercial and ex re 


mental use, with complete diagrams, etc. 15 pp. Telegraph Instruments; 25 pp. Toy and Commercial Motors; 1 
flash lights, lighting plants, ammeters, automobile accessories, launch lighting ‘out’ its, tools, pocket knives, Victro! an 
mirroscopes, railways, and electrical and mechanical books. 


THE J. J. DUCK COMPANY, 390-392 St. Clair Street, TOLEDO, OHIO 
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Dos that appeal to En Sig nal 


your We have 
[| shirts strong and comfortable cx wear 
7 to work in—also neat and Coat Shirts = 
7 dressy enough for home wear. in field, shop or 
}: We make the Signal Semi-Dress home 


Shirt in-a-variety of patterns, both light 
; and dark, and with two detached hand- 
tumed collars, or attached soft collar. You 
can. wear it-and be well dressed. Cut coat 
st le—that ‘makes it easy to put on and take off 
when are tired or in a hurry. You probably 
oy like the coat style fine but they ge ip at the wali. vag 
hat’s where the Signal Coat Shirt differs. It laps over 
three inches at the waist, and has an extra button to keep the 
flap in place. Every Si nal Shirt has two pockets, sleeves slit in 
the sides to keep out the dirt, double strength seams to prevent 
tipping. They have other pleasant features that will go a long 
UNION MADE ways in making you our regular customer. 


Try a couple at our risk 


Price $1.00 ($1.25 west of Missouri River) 

t garment. If your clothing man doesn’t 

ave Signal Coat Shirts, tell us his name 

and your size, and we will express you a couple C. O. D, 

Or write for folder showing styles. If you like them pay 
express man. If not satisfied, return at our expense. 


The HILKER-WIECHERS MFG. CO., 


**QUALITY’’ 1256 Mound Ave., RACINE, WIS. 


LET US GIVE YOU THIS of Avitetie! and of Theophrastus, who lived about 258 
TRANSPARENT CELLULOID TRIANGLE There is evidence that coal was used in England 


It is 4 inch size, 30°+-60° angles. Lowest retail price, as early as the year 852. According to Bishop Pudsey, 
25 cents. Absolutely essential to everyone whodraws. We Escomb and Bishopwearmouth were two of the earliest 
make this offer to introduce our new catalogue showing coal-mining settlements. Newcastle coal appears to have 
SPAULDING’S come into notice about the year 1: 234, when Henry 

III granted the inhabitants a charter authorizing them 


NEW CARRYING CASES 
AND COMPLETE OUTFITS 


for desi: engineers and students—com- GOLDMAN'S 

Vp, pact, ble and convenient. Spaulding’s Carryin a S 

Y,, Cases are made light and strong. ‘They provide we wa 

Jp, arranged compartments, including space for drawing 

board and T square. Handled like a suit case; - // Handiest, Fastest, Cheapest, COMPUTING MACHINE 
unique, practical, inexpensive. Outfits include all 5 Adds, Subtracts, Multiplies, Divides. 


Yj necessary equipment. If you draw, send us / i ; Carries Automatically. Kesets Instantly. 
Ye Y five 2-cent stamps to-day to pay postage and get © ‘| Easily moved over page, fixed to desk, carried in 


“he free triangle and the catalogue. fone. Sm. x1 in. 360% 
rite for Tet. ive Agents” position. 
SPAULDING PRINT PAPER CO. ARITHSTYLE CO., Suite 102, 118 28th St., N.Y. 


44 Federal St. BOSTON 


WINSLOW'S 
Skates 


THE BEST ICE AND ROLLER SKATES 


Write for new catalogue No. 12, containing rules of leading Hockey Associations, 
THE SAMUEL WINSLOW SKATE MFG. CO. 

Factory and Main Offices: Worcester, Mass., U.S.A. Sales Rooms: New York, 84 ChambersSt. 

Pacific Coast Sales Agency: Ph. B. Bekeart Co., San Francisco. 


Stocks to be found at SANE as 8 Long Lane C.; PARIS, 64 Avenue dela Grande Armee; BERLIN; 
SYDNEY and BRISBAN: istralig; DUNEDIN, AUCKLAND and WELLINGTON, New Zealand. 


Please Mention Popular Mechanics 


POPULAR MECHANICS ADVERTISING SECTION * 
| 
so 
HIN a makers 
SLE, Signal 
Work 
Shirts 
Overalls 
| 
| 
« | 
| 


POPULAR MECHANICS ADVERTISING SECTION 123 


Here’s the Pen You Want 


The most satisfactory, moderate price 
SELF-FILLER on the market 


(See Niustration) 


Merely place ball of clip in hole 
and pressonce. Pen fills instantly. 
5000 words with one filling. 


The “F-Z” Self-Filler Pen 


Chased Barrel and Cap. 14 Kt. 
Gold Pen and Patent Clip. $ 1 50 
Price complete 


AGENTS WANTED 
J.C. ULLRICH & CO., 27 Thames St., New York 


ASTRONOMICAL TELESCOPE 


Length 36% Glan ad $ 18 
inches. 2 inch for Might Observation 
object glass One of these superb 


instruments will give 
material enjoyment. 
—_ It will enable you to 
ine pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
oe miles distant, and 

; view the country 
for fifty miles around. This orem is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 

CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


to mine for it. 


The Chinese knew of and used coal in the thirteenth 
century. The earliest reference to coal in Belgium 
is assigned to the year 1198, when a blacksmith at Liege 


is said to have employed it as fuel. 


Paris received its first coal from Newcastle in 1520. 
In Scotland coal was worked as early as the twelfth 


century.—Harper’s Weekly. 


SOLD BY ALL STATIONERS AND JEWEL! 


Mabie, Todd & 


T PEWRITERS 


examination. M@” Write for Illustrated Catalog L. 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at \ to 44 M’F’R’S PRICES, allowing RENTAL 
TO APPLY ON PRICE. Shipped with privilege of 


TYPEWRITER EMPORIUM, 84-86 W. Lake St.,CHICAGO 


3 PENNIES A DAY 


One Dollar a Month 


Buys a Standard Typewriter 
fe Your choice, Remington, Oliver 


or Smith Premier. Prices lower than 
other ae prices. Perfect machines only — guaranteed. 


TYPEWRITER INSTALLMENT CO. 
P 180 N. Dearborn St., CHICAGO 


3000 Trewsiters $10) 


ll Standard Makes 


Slightl. 


FREE 


used and Factory Rebuilt — good as 
Fully aranteed, shipped to you for 
Write today. 


\ Cc. UNDERWOOD & CO. 
P.M. 170 Randolph St. CHICAGO 


One of the 38 Styles 


The Superb Wing 


ABSOLUTELY REE. 


We, the manufacturers of Wing 7 
Pianos for 44 ycars will send you a genuine Wing Piano 
or Player Piano tested and guaranteed by us without 
one penny from you. We will ship the piano free with 

eight paid in advance by us. You are not out one 
cent in money or trouble. 


This offer is backed by a 40 year guarantee by the 
manufacturer and places you Yn the very same position as if you 
wae dealer. You buy at exactly the same price that any dealer 
must pay. You do business direct with a factory that has sent out 
more than 45,000 pianos. Remember, we pay all freight. No interest 
charged. No payment down. No deposit. Not a cent until end of 
four weeks absolutely free trial in your own home and then nothing 
unless you are absolutely satisfied—and you are the judge. 


Greatest Piano Offer 


the greatest, the most tremendous, the most amazing 
offer ever made in the history of the Piano. A simply paralyzin: 
offer—yes, the most gigantic of ultra-liberal offers. Just think o 
it!—your choice of 38 styles of the superb Wing for four full weeks 
in your own home without paying us a penag- Don’t fail to inves- 
tigate this amazing free shipment offer. you send coupon at 
once you may have the Wing equipped with our wonderful Instru- 
mental Accompaniment without extra charge—giving the effect of 
the guitar, harp, zither banjo and mandolin. 


Send Coupon (orPostal) NOW 
for “The Book of Complete Information About Pianos” 


The N.Y. World says: “This is a book of educational 
interest every one should own.”” Would you like to know all about 
pianos, how to judge the fine points of quality and price in buying 
a piano? Then send the coupon for the piano book which we are 
sending out FREE for the present. You will be astonished at the 
amount of information peut quality and piano brices, and 
how to avoid the o iano 1. The 
brings this 156-page book FREE. This is a 
magificent book, a complete encyclopedia on 
the piano; posts you on the making of a piano 
from start to finish and how to judge the 
fine points of a piano. Free and prepaid, 
provided you write at once. With this 

“7 book we will send free our beauti- 


full explanation of our Rock- Win g Son 
Prices on the Wing Piano. Just — & 
a postal or a letter, or mail (Est. 1868) 
coupon without any letter. Write Wing Bidg., 9th Ave, 
low. and 13th St. 
Dept, 1192, New York, N.Y. 


Wing & Son 


(Established 1868) 
Wing Building 


Gentlemen: — Without any 
obligations to purchase or pay 
for anything, if meee send me 
free and prepai of 


mplete Information About 
9th Avenue and Pianos.” Also send full particulars 
13th Street of your Free Shipment offer on the 


Wing Piar dd catal 
Dept. 1192 = 
New York 


N.Y. 
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“the GL/ODEN VARNISH CO. 


é 


ELLAR TO GARRET 


BOLD AT PAINT, DRUG, HARDWARE AND DEPT. STORES 


CLEVELAND TORONTO) 


ABEL 


This Up-to-date Sanitary Bath Room 


Anybody can Outfit, complete 
install this outfit Standard Make, ONLY 


$39 


30 gallon copper Boilers complete, $11 
Two-part set Tubs, warranted, $6, etc. 
Ali joints are threaded or slip. 


Estimates free on any kind of new Plumbing the 
Material. Crated and shipped to all parts on Man 
receipt of money order. 


THE BARRY PLUMBING SUPPLY 
326 Dorchester Ave. So. Boston, Mass. 


Do Your lroning 
on a Machine 


in 1-10 the time that it 
takes with flat irons. Saves 
fuel, work and your back. 


Machine as Per Cut $ 1 4.50 


SPECIAL PRICE 


Has 24"x4%" rolls, cured and 
dried hard maple, no varnish on 
same. Send order in now with 
cash, if it does not suit your 
money returned. 


. 4 Domestic Manufacturing Company 
RACINE, Wis. 
GUARANTEED 
TOBAC CO-BA EASY to Take. 
Relieves all craving for tobacco in 70 to 120 hours. Write today. 
BANNER REMEDY CO., Dept. G, 33 W. 9th St., Kansas City, Mo. 


= 
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GOLD EDGES 

For Social Play 
Artistic Designs 
Rich Colors 

New Each Year 
Club Indexes. 


Hoyle up-to-date 
SENT FORISC IN STAMPS 


ISSUED 


Learn to Play the Violin or Cornet 


Flute, Clarinet, or some other instrument. You'll get 
enjoyment from it all your life and can make good 
money playing in Bands or Orchestras if you wish. We 
include with every instrument an Instruction Book 

Lessons (by correspondence) free. Thousands 
have learned by this method. Our prices are very low 
on all musical instruments. We import our Violins 
direct from best European makers. Our Special Com- 
plete Violin Outfits at $10 are great value. Others 
from $2.50 to $25 and up. Cornet Outfits, complete, 
$9.25 up. Band Instruments of al! kinds sent on Six 
Days’ Trial. We sell for cash or monthly payments. 
Satisfaction guaranteed. Write for free catalog 
and mention what instrument you are interested in. 


W. J. DYER & BRO. (Estab. 1870) Dept. 101, St. Paul, Minn, 


Will 


BUY. PLUMBING SUPPLIES om 
AT WHOLESALE 


B. P. KAROL, 768 to 772 West Harrison St.. Ch!» 


An illiterate, as defined by the United States Census 
Bureau, is a person of 10 years or over who cannot 
write, regardless of his or her ability to read. Judged 
by this standard, illiteracy in this country has decreased 
in the last decade from 10.7 to 7.5 per cent. Among 
children from 10 to 14 years old only a fraction above 
four to the hundred are now illiterate. 


IRONING MADE EASY 


You'll gave time, hé4lth, money and 
get better ironing if you use the 


SIMPLEX IR ER 


Operates by hand or power. Heats by 

as, gasoline or electricity. Low price. 
Gatalog and “Troning Hints” booklet 
FREE. Write today for 30 DAY FREE TRIAL OFFER. 


American troning Machine Co., F58 E. Lake St., Chicago, Ill. J 


PLAYING 
CLUB INDEXES 


GARDS 


In use in all BICYCLE 
The Civilized NG 
Countries of | 
The World 

For General Play 


YEARLY 


124 POPULAR MECHANICS ADVERTISING SECTION 
KING OF HOUSEHOLD FINISHES ; 
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| 
(CONGRESS 1913 = 
PLAYING CARDS | 
AIR-CUSHION FINISH 
CARD GAMES 
PLAYING CARDS 
coup toces 
5¢PerPack AIR-CUSHION FINISH IVORY OF AIR-CUSHION FINISH 25¢Per Pack 
THE U.S.PLAYING CARD CO.,CINCINNATI. U.S.A. 


constantly writing me for patents pro- 
cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
letters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac- 
turing facilities, and I aid them in many ways, 
without charge, to sell their patents. Appli- 
cations filed through me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


A simple request will bring you the following three 
finest patent books published absolutely free— you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES ”— gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”—tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books today—NOW! Advice costs nothing 


VERY .HIGHEST REFERENCES 
Columbia National Bank, Louden Machinery Co., - P E te I A L! 


Washington, D. C. Fairfield, lowa. a! 
American Loktile Co., Antholene Mfg. Co., Send me 3 sketch or model of your in 
Alexandria, Va. Hutchinson, Kans. vention and I will make a search of the U. S. 
National Metal Tile Co., Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 
Washington, D. C. Burlington, N. C. and report to you concerning patentability, 
National Supply Co., Dickinson Mfg. Co., practicability, etc. 
Berlin, N. H. Des Moines, Iowa. 


And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. —but my fees are no higher than others. 


RICHARD B. OWEN WASHINGTON, D. C. 


Inventors submitting their inventions to me are pr d until their applications are filed. 
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Za” — There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


and 


“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who 1s of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
gladly send these books free. The sooner you write for them the sooner you will 


know all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 970 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 


| 
| 
\ 
\ \" en 
| 
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Trade Marks and 


Patents Secured 


or. Fee Returned 
Special Offer—Free Search of Patent Office Records 


Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 
Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. 
Our Four Books Mailed Free 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 


Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 


Fortunes in Patents 
Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains letters from our clients who have built up 
ae enterprises founded upon patents procured 
y us; also endorsements from prominent inventors, 
manufacturers, Senators,Congressmen, Governors, etc. 


We Advertise Our Clients’ 

Inventions Free 

In a list of Sunday newspapers with two million 

circulation, in manufacturers’ journals and in the 

World’s Progress. Sample Copy Free. We save you 

time and money in securing patents. After the patent 

is granted we assist you TO SELL YOUR PATENT. 
Foreign Patents 


WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and secure 


FOREIGN PATENTS in the shortest possible TIME VICTOR BUILDING 
and at the LOWEST COST. Write for our Illustrated Our new $150,000 building opposite U. S. Patent Office 
Guide Book on Foreign Patents,sent free to any address. SPECIALLY ERECTED by us for OUR own use 


WANTED NEW IDEAS 


Send for LIST OF PATENT BUYERS who consult us when purchasin: tents. Con- 
tains requests from MANUFACTURERS, MAIL ORDER HOUSES an ROMOTERS 
for patents secured by us, and suggestions as to New Ideas they wish to purchase. 

e invite manufacturers and promoters to address our Sales partment regard- 
ing the purchase or leasing of a number of meritorious patents secured by us. 


REFERENCES 
Second National Bank, Washington, D. C. R. G. Dun & Co,, Washington, D. C, 
Union Savings Bank, Washington, D. C. Smethport Glass Co., Smethport, Pa. 
Chamber of Commerce, Washington. D. C. The Melvin Gauge and Signal Co., Scranton, Pa. 
Pitner Gasoline Lighting Co., Chicago, Ill. M. Winter Lumber Co., Sheboygan, Wis. 


National Savings and Trust Co., Washington, D. C 


VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 724-726 9th St., N. W., WASHINGTON, D. vad 
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$497,530.00 Made by Clients 


POPULAR MECHANICS ADVERTISING SECTION 
OF PROTECT YOUR IDEA! @ 


PATENTS THAT PAY 


“MY TRADE-MARK” 
Proof back of it-write for my FREE literature~—it will pay! 


$497,530.00 Made by Clients 


another copy. 
May 31, 1912. 


PROMPT SERVICES 


SS BOOK “What and How to Invent— 
Proof of Fortunes in Patents”—FREE 
We ‘Seutaining; Views of Prominent Men and Publications on Inventions; 
Patents Wanted”; ““How to Advertise Your Patent ’’; to Secure 
Money to Procure a Patent”; Suggestions as to what to Invent; What 
my clients have done; Women Inventors, etc. 


J have received one of your 127-page books entitled ‘*What and How to Invent— 
Proof of Fortunes in Patents"’ and I would not take $5.00 for it if I * ucaed not get 
(Signed) CHAS. F. "ENSLEY 


$10,000.00 PRIZE: WRITE FOR INSTRUCTIVE CIRCULAR GIVING FULL INFORMATION FREE 


Guide Book FREE E. WROOMAN, Wash., D.C. 


Old-established branches throughout the world 


Huntington, L.1., A 


C. L. PARKER 
PATENT LAWYER 


210 MCGILL BLDsc. 
WASHINGTON, D.C. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “‘ Protecting, Exploiting 
and Selling Inventions” sent free upon request. 


that PAY BEST 


bout Prizes, REWARDS, WANTED, 
= Send 10c postage for Valuable boo! 


R. S. & A. B. LACEY, Dept. 45, Washington, D. C.  sablished 1869 


PATENTS 


Our free booklets tell how, what to invent, How 
To CHOOSE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., Bie. 


LEARN HOW A PATENT MAY 
BE MADE VALUABLE 


Send for this \ What You Should Know 


I 
FREE BOOK, Wret NOT Te Invent 


which tells you ( How To Sell Your Patent 
Copies of nearest Patents and report in every case without charge 


H.L. WOODWARD, 9th & GSts., Washington, D.C. 


P ATENT PROCURED AND SOLD; 
Easy terms; careful, con- 

scientious work; advice 

FREE new BOOK FREE; correspondence 
solicited ; highest references ; send sketch to-day. 


H. J. SANDERS Brock Chicago, Ill. 


WAYS OF THE RUSSIAN HOTEL—Writing of 


the great Russian city of Odessa in Harper’s for No- 
vember, Sydney Adamson tells of the somewhat primitive 
arrangements of even the modern hotels. 


“For our ignorance of Russian we had the privilege 


INVENTORS 
employ my method. So 
oueventually. Why 
walk, FREE book and 
application blank. 
W.T. Jones, 803 G St. Washington,D.C. 


ATENT 


ELECTRICAL AND MECHANICAL ; 
EXPERT 


WILLIAM. C. LINTON 
910 G Street, WASHINGTON, D.C. 


Send today for FREE booklet, how to obtain them 
| 


will turn your idea into a 
reality and make youamodel 


’ or patenting. Dies, 
at Tools and Meta! Spe- 

cialties are manu- 
1 MODELS factured by us in 
the best equipped 


§ factory for this work in the world. 
Send us your models for estimate. 


core DIE & SPECIALTY CO. 
3 W. Washington Bivd., Chicago 


PATENT 


Advice free. Terms reasonable. 


Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 


and Alleman’s Directory of Lawyers, The 


THAT PROTECT and PAY 


Send for FREE 96-page book. 


1 
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BARGAINS 


Annual Inventory Sale 


Our free Bargain Bulletin No. 24—February 1913 issue—contains 
hundreds of especially good things, at prices that are limited 
strictly to this month’s sales. This means a quick clearance. Write 
for your Bulletin today. Remember that we'll buy or sell; paying 
highest prices for your outgrown machinery, and guar- 
anteeing fully any used or rebuilt machines you buy. 


WE DO NOT HANDLE NOVELTIES OR TOYS 


THE F. BISSELL CO., 226 Huron St., Toledo, Ohio 


Ten Days’ Free Trial 


d don’t 


heard of prices and marvelon; new special offers. 
IT ON COSTS postal and 
ing bea you 

m FREE by return mail. You will get much ie in- 
formation. Do Not Wait; ae — Now! 

TIRES, Coaster-Bra' 
parts, repairs and sundries of all kinds 2 at haty wsuat 
MEAD CYCLE CO. Dept. K108 ‘CHICAGO 


of paying over twice the ~ fare for our drive to the 
hotel. he porters obligin arrange the matter and 
quite cheerfully kept the , By We felt at home 
at once. The rooms have double windows sealed with 
putty, which are never opened from the beginning of 
winter till the spring thaw is in the air. As there are no 
open fires, the only ventilation is from the slightly better 


Union Model Works GEORGE N. ROWE, Proprietor 


So. Clark St., Chicago, Il. 

The oldest, most reliable, most efficient Model Making and 
Experimental house in the West. In the future Special attention 
will be given to Electrical and Magnetic Development work 
and tests. Send for our experimenters supply catalogue. 


AMERICAN MODEL AND TOOL WORKS 


617-631 W. Jackson Bivd.. CHICAGO 
WE MAKE MODELS, TOOLS, DIES, aun ae PATTERNS 
AND MODEL PARTS. EXPERT UTTING. 
Inventions developed and simplified, 


ECHANICAL 


AND 
LIGHT MACHINE WORK 
to order. 


132 MILK STREET. BOSTON 


BRASS GEARS 


Cut by an entirely new proc 
accurate made and at prices ‘that -—F. ot be 


an others. carry the largest stock in 
the world and every gear listed is always 
shipped on date of order. 


SEND CIRCULARS 
Reynolds Dull Flasher Co. 
16 So. Fifth Ave. ¢ Chicago 


INVENTORS °°" Our Brain Belongs 

to You. Our Ideas 

Are Free of Charge. 

All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
shops, in the country. a for Booklet Bod 


17. 
confidential. 
A. NACKE & SON 


mit RED DEVIL woror 
DO YOUR ee 


-inch Motor 
construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 4 
horse wer on '4-inch 
pipe, pounds pressure; 
1 horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 

No. 1492 4-inch Motors 
for Grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffin 
wheel, silver polish rm | 
ii ley, $3.00. No. 1493 
— and pulley only, 
4% horse power 
= ry pounds pressure, 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute. 
oy scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 
Money back for any reason. 
CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 


Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on ‘* Theory and Design of Water Motors.’ 


236-242 S. 9th St., Philadelphia, Pa 


“sem HAVE RUNNING WATER 


IN YOUR HOME 


—abundance of it—pure, fresh water, for the bath- 

room, kitchen, laundry, whenever, wherever you want 
it. No hand-pumping, no work, no worry, no bother. 
If you have a good well or cistern all you need isa 


“JARVIS” 


We supply 


water supply syste 


Mailed Free. Dealers Wanted. 


Please Mention Popular Mechanics 


= 
| | 
~ 
and trial toanyone intheU.S. and prepay th At. it 
you are not satisfied with the bic 
im days, ship i 
at any pric 
of high grade bicycles and sundries and learn our wn- 
{| 
—— D To manufacture METAL ‘ 
Pegs WANTE SPECIALTIES, 20 years 
experience in making Dies, Tools and Special . 
Machinery. Expert work. Complete equipment, 
NATIONAL STAMPING & ELECTRIC WORKS 
412 S. Clinton Street, Dept. 3 Chicago, Lil. 
6-Inch 
Bucket 
Wheel 
“MODEL ENGINES SUPPLIES ano MATERIAL 
SOO 10* FOR 26 
SEAR WHEELS & PARTS OF MODELS.N 
4 
_ center painted ebony black, edges turned - 
true hi Pest ved brass and much heavier 
— 
| = 
| 
J fh fixtures, ete. Runs by "electricity 
or gasoline enaine at trifing cost he 
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‘Your money back if you are not 
entirely satisfied. 


accurate LATHE 


Buy one of our Lathes and be ready fo 
the man with the profitable lathe job. 


Write for Our Machinery Catalog “‘N,” 
mailed free on request. _You will be under 
no obligations to buy, but will be a wise 
and economical buyer in ordering from 
us, for we sell the best machinery 
at the lowest possible prices. 

WE MAKE NO SHIPMENTS OUTSIDE THE LIMITS 
OF THE UNITED STATES. 


Address SEARS, ROEBUCK AND CO., CHICAGO. 


An interesting 
booklet describ- 
ing The Best 


Garage 
Lathe Made 


Send us this coupon, 
whether you already have 
a lathe, want to buy one, or 
just thinking about it. All 
Garage men should have this 
interesting booklet. Cut out 
the coupon and mail it to-day. 


SPECIAL BOOKLET COUPON 
THE SEBASTIAN LATHE CoO., 
107 Culvert St., Cincinnati, O. 


Please send me free booklet describing the Sebastian 
Garage Lathe. 

I AM IN THE MARKET FOR A LATHE 
——-I WILL BE IN THE MARKET LATER ON 

— —I ALREADY HAVE A LATHE 


ADVERTISING SECTION 


“IDEAL” 


‘64 


Lawn Mower Grinder 


“ You Grind It As You Find It.” 
WRITE TODAY for full information of this great 
labor-saver and money-maker. Will do the work so 
much better, quicker and easier you cannot afford to 
do without it. The only practical machine for sharp- 
ening Lawn Mowers on the market. Over 5000 in 


use. Fully warranted. Sold on easy - payment 
terms. Write today. Don’t delay. 


HEATH FDRY. & MFG. CO., Plymouth, Ohio 


air of the corridors. Your true Russian, having a taste 
for much tea or other warm refreshment, rings for a 
lighted samovar and prepares his own beverage, if he is 
not fortunate to possess a wife to do it for fim. With 
the lady managing a fiery, fuming samovar and her lord 
smoking innumerable cigarettes, with perhaps a_ visitor 
to help one can easily imagine—not forgetting the her- 
metically sealed windows—the atmosphere in which 
some worthy Russians go to bed.” 


LATHES 
75 


| CATALOG FREE 
SOUTH BEND MACHINE TOOL CO., 423 Madison St., South Bend, Ind. 


LATHES 


9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


The Crescent Universal Wood Worker 


is giving such absolute satisfaction 
that you could not help but be pleased 
with it if you want a substantial, dura- 
ble, convenient combination wood 
worker. Get our catalog telling all 
about it, and describing our line of 
band saws, saw tables, shapers, jointers, 

rers, planers, planers and matchers, disk 
grinders, variety wood workers, band saw blades 


THE CRESCENT MACHINE CO. 
93 Columbia St., LEETONIA, OHIO 


Please Mention Popular Mechanice 


4 = 
Grinds all makes of Mowers 
» ratchets or reel-knife. Ball- vA 
bearing; operated by either 
hand or power. Skate 
Sharpener Attachment for | } 
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—— 
BUY A 4 
Made to Satisfy Expert Mechanics. Se 
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: 
: om 
: NAME s+ 3 
¢ 


POPULAR MECHANICS ADVERTISING SECTION 


an easily adjusted sleeve. 


Athol, Mass. 


42-13 


Well Equipped 
Machinists Demand 


Starrett Micrometers 


—known the world over to be perfect to the finest detail. Ratchet 
stop prevents excessive pressure against the work. Lock nut 
keeps micrometer at desired opening, making a gage of it. 
Kept absolutely accurate by taking up possible wear with 


Supplied to read to i495 inch or to jatq inch. 
Also, graduated in Metric System. 
Send for Catalog 19AP. It shows other tools you need. 


The L. S. Starrett Company 
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Starrett 
Tools 
are sold 
at all good 
Hardware 
Stores 


YELLOW COMPLEXION LATEST — Another 
change in complexion is in order with the up-to-date 
Parisienne. This time it is the Oriental. Rouge boxes 
have been tossed aside for the stick of yellow, which 
adds a Chinese finish to the smartest ladies of the fash- 
ionable class. 

The face of lilies and roses is out of favor. Not 
even the deathly white face of a few months ago is 


THE 


ere seems 
appliable only to 


to a misunderstanding about what the 


and “written so you can understand it.” 


In fact any 
but learn its use. 


MAN BEHIND 


ae u 
I Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, which shows the actual setting of the rule by 78 full size en i 


latest and best of 
Agents make over 200% profits. 
in his calculations finds in the Rich- 


FOR SEWING LEATHER 
anything ever 
Send at once for catalog and terms. 
ardson Slide Rule the desired answer 


The Speedy Stitcher is the 
=r @ 
offered for $1.00. — 
AUTOMATIC AWL CO., 26 Gardner Terrace. WORCESTER, MASS. 
e will accomplish, many think it an instrument, the use of which is 


avings, each engraving and example is explained 


rson who has never seen a Slide Rule, and not a technical person, could not help 

The examples selected and shown by illustrations are those which Ssoqqeaey come up for solution by the Banker, 

Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr., 

Bookkeeper, Lumber, Land, and other merchants too numerous to mention. 


ontractor, Salesman, Time-Keeper, 


This Slide Rule will multiply, 
mal equivalent of vul 


ete., the rule is indispensable in their work. 
mankin 
sh 
Rule is specially 
Place the key to the problem wanted in the keyhole (the key is 
as the Horse Power of Engines, Pum 

main required; change gear and — 
being placed on the market for the 


ret time. 
their construction, scales white celluloid, 


locking device in an absolutely non-corrodible Aluminum and Monel 
neat leat 


her case for vest pocket size. Special case for lar, 
now I give free a copy of my new book The 


SEE THAT HOLE? 


Set THAT HOLL? 
a hu i 
- 


t divide, solve proportion, extract the square and cube roots, find the deci- 
ar fractions or “vice versa,”’ calculate interest, percentage. 
superficies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 
It is one of the most valuable instruments ever offered to 
d. For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pump, 
ows percentage a customer's recording meter is either “slow or fast.” 
designed for those who wish to learn its use. Its operation being very simple. You simply 
J — in red on slide, see cut) and answer is given direct: such 

Boilers, Belts, Water Falls; 
problems; areas, circumference and diameter of circles. This Rule is my 1912 type now 
Made in two sizes, coat and vest pocket 1lx1\x\ and 54xl\%x. No wood in 
rinted from engine divided plates in two colors, and washable 


rule end-fla: 


Floating Slide 


Also the mensuration of 


The Richardson Direct Reading Slide 


size of duct for ventilating; radiation and size grate, and steam 


secured by an improved 
Durable cardboard case for large rule, an 
astening 25c extra. Full leather case 50c. I 


etal framing. 
and button 


= 
= 
| 
ordered Rule Simplitied.: Price of either above rules $2.50, A limited number 
L inch Stuce ules with cardboard scales Given Free to each purchaser of above book. Price of book without rule, paper 
Z cover $1.00. Flexible silk cover $1.50. GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician, U. SjNavy, 4218 24th Pl, Chieago, U.S. A. 
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Woodworking Machinery 
Direct from Our Factory to User 
—No Middlemen’s Profit 


A modern line of woodworking machinery 

for Furniture Factories—Piano Factories 

—Box Factories—Cabinet Shops—Pattern 

Shops—Carpenter Shops — Wagon Shops— 
Repair Shops—Contractors—Manual Training 
Schools, etc. If interested write for our cata- 
logue and net prices. Largest manufacturers 
of woodworking machinery in Chicago. 


Jones Superior Machine Co., 1726 Dickson St., Chicago 


DON’T DROWN 


your tools in cheap oil. A few 
drops of 3-IN-ONE makes 
brace and bit, plane, saws, all 
tools work perfectly; keeps them 
bright and clean, free from rust. 
WRITE TO 
THREE-IN-ONE OIL CO., 42CNB, Broadway, NEW YORK CITY 
FOR GENEROUS SAMPLE BOTTLE — FREE 


SENT ON 30 DAYS” TRIAL TO RESPONSIBLE PERSON 
The Handiest 


\J=— Tool Holder Made 


Constructed of hardened steel, well and 
truly made. Holds any shape of stock 
down to No. 60 Drill. Write for Catalog E. 


M SPECIALTIES 
B. MORGAN, Mapefacturer WPORT. RL 


invest a part of the money 
you received as a Christ- 
mas gift in a good 


Home Bench 


The convenience and need you 

acknowledge. Our Benches are 

important need in the 
well regulated home. ill last practically as long as 
the Home itself. Do your “tinkering” about the 
house on a Grand Rapids Home Bench. Send for 
our free catalog. It tells all. 


GRAND RAPIDS HAND SCREW CO. 
1620 Front Ave. GRAND RAPIDS, MICH. 


If you want one of our Stone Blotters send 15¢ when writing for catalog 


OR MENDING HARNESS 


shoes, tents, awnin pulley belts, carpets, 
saddles, suit cases, Cussy tops, dash boards, 
, or any heavy material. Stewart's 
Automatic Awl is the onl 

Sewing AwL 


STEWART. 
SKINNER CO. 


26 Hermon Street 
Worcester, Mass. 


DUPLICATE KEYS 


made in little over a minute by the 
HARRISON M. L. P. KEY FILING MACHINE 


Yales, Corbins, Russell & Erwins, Norwalks, Read- 

ings, etc. The greatest invention of the age, price 
4 within the reach of the masses. aster Mechanics, 

Hardware Stores, Superintendent of Buildings, Lock- 
smiths, etc., cannot afford to be without this tool. Price 
$3 complete by mail free. Send for circular. 


HARRISON & CO., 81'+ New Street, New York 


It takes a wax 

thread, feeds. 

from spool and 

does the work of any har- 

ness maker machine. It Is Indis- 


proper and the ‘vampire’? makeup has passed. 

undreds of shops are being opened where proper 
treatment of the face in conjunction with the yellow 
skin is taught. The eyebrows are slanted to preserve 
the Eastern effect, and an effort is made to harmonize 
the features of the individual to the Oriental character. 

omen with unpainted faces or with the rouge 
and white combination are classed as hopelessly behind 
and little better than milkmaids. With the Persian 


> Grobet Swiss Files | 


and other high-class Tools 

are shown in ““THE TOOL- 

MONGER” — its 375 pages, 

and “will be mailed on receipt of 5 cents in — 
107 Fulton Stree 


MONTGOMERY CO., city 


THE EXCELSIOR BRAD 


The tool illustrated aan will be lndiapenashe tothe ee “3 Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nailset. If, after a fair 


trial, re not satisfied that you have received your quart 
‘your money will be promptly returned to on of | Standard Tool Supply Co., 42 W. 15th St., New York City 


SET. PRICE 25 CENTS 
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pensable for farmers. Agents wanted. 
Sent prepaid for $1.25. Send at once for catalog. 
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ror 
a 
—__—_ t 
e 
it 
Re ; Myers’ Wonderful Sewing Awl 
\ sews leather, canvas, shoes—anything, heavy or light. Complete 
i a f ! if repair shop in itself. Saves many trips to town. Mends harness, 
& | saddles, wagon covers, blankets, Leas: tops, belts, etc. Can’t get 
“hile outoforder. Original and only aw! diamond point full grooved 
needle to protect the thread. BIG MONEY FOR AGENTS.- 
= C. A. MYERS CO., 6339 Lexington Ave., Chicago, ill. 
| 
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The Delight of Sharp Tools 


A good workman keeps his tools sharp. Good 
tools and a good grindstone to sharpen them 
on, enables one to work for himself or the 
other fellow ata paying clip. 


<7 
CLEVELAND 
TRADE MARK 
GRINDSTONES ) jen 
will sharpen anything that 
needs to be sharp. Most of the 
good tools and machinery you own were certainly 
sharpened and shaped on grindstones that came from 
our famous Berea and Huron quarries. No other equals 
them for uniform grit and necessary grinding hardness. 
All Cleveland Grindstones bear our new trademark. 
They are your assurance that you are getting the genuine. 
The difference in grindstones is so great it will pay you to 
make sure you are getting the best as they cost no more 
than many inferior grades. 
The Sterling Model is the same depend- 
able Cleveland grindst ted on 
a riding frame. 
The Empire has a higher frame, a 
design made especially for farm use. 


If you don’t know a Cleveland dealer, 
or need a special purpose stone, write us. 


THE CLEVELAND STONE CO. 
619 Hickox Bldg., CLEVELAND, O10 


and Chinese and East Indian face conformation comes 

the vogue of Eastern costumes, some of which are 

extremely daring.—New York Evening World. 

The back of a new couch hammock that a Wis- 
consin man has patented is so mounted that it adjusts 
itself to the angle at which an occupant may be 
sitting or reclining. 


AGENTS—Make $30 per Week 


PAT OCT 
y This AWL sews a lock stitch like a machine, 
4 Best thing ever made for repairing Harn 
Shoes, etc. A dozen exclusive features. Deman 
8 is immense. Sales astounding. Roy Sage writes, 
me “Received Awl, sold 5 in 15 minutes.”’ 
, Perrine says, “Sold 9 on way home with 
sample.” Low price, big profit, great value, quick sales. Drop 
everything; write for sample and instructions 


W. S. JUDY, Mgr. Dept. 1441, DAYTON, OHIO 


Make Things of Leather 


No. 1 Double Ended Leather Working Tool, 50c 


You can make hand bags, pocket books, card cases, a 
hundred useful and attractive things in leather. It’s fun 
and it’s easy to learn. An investment of 50 cents in tools 
will start you. Send for our Arts and Crafts Catalog 24. 


ORR & LOCKETT HARDWARE Co. 


14 W. Randolph Street, CHICAGO 


| 
Tell You, 
It’s a Great Saw!” 


Every one who owns a Simonds Saw is proud of it— 
proud of its looks, but a whole lot prouder of its work, 
You’ve probably noticed that the 


SIMONDS SAW 


(Pronounced Si-monds) 
you have will keep sharp for many years with ordinary 
home use. Simonds Steel is so tough and hard the 
teeth hold their sharp, quick-cutting points and do not 
lose their set. For the professional or amateur car- 
penter the best tools are the only ones worth while, 
and the best saw means a Simonds. 

Simonds Special Crucible Steel is the basis of the extra- 
ordinary wearing quality of Simonds Saws. We make and 
temper our own steel by a special process to get the quality 
we can guarantee. You don’t get it in other saws. That's why 
so many good carpenters choose Simonds Saws. Ask a good 
carpenter about them—or your dealer. Send for 

Carpenter’s Guide’’—Free 
Tells all about filing a hand-saw. 


Remember, Simonds Hack-saw Blades and Files are most 
efficient. Simonds Circular, Band and Cross-cut Saws are the 
American and Canadian lumberman’s accepted standard. 


SIMONDS MFG. CO. ("2") Fitchburg, Mass. 
ork 


San Francisco New Orleans 
Montreal Lockport, N.¥. 


Please Mention Popular Mechanics 


133 
on => 
| 
f 


“ YANKEE ” 


Reciprocating 
Drill No. 50 


—for drilling in 

steel, iron, brass 

and other metals, ‘‘yANKEE” 
as well as in hard design chuck. 
and soft woods, in Accurate,simple, 


tile and similar 
materials—de- olds any 


serves a place in straight-shank 

the kit of every drill up to 

mechanic— 16 in. 
Particularly the 

piece-worker and 

the “outside” 

man, who needs 

a tool that will 


save his time and 

make money for 

him in speedily 

sending a drill 

through almost Driver has 
anything he goes “ YANKEE" 


A locking 
up against in mechanism to 


jobbing. hold spindle to 
Length of tool, _tighten or 

16 inches. Tra- chuck. 

verse of Driver, 

84 inches. Drills 


continuously on 
both forward and 
backward move- 
ments. 


Price, $2. 50 


ut and finishe 


Your dealer can ‘with wonderful 


accuracy—the 


supply ou angle of the 
diamond’ 
Free Tool Books being at the 


precise degree 
the greatest 
elimination of 


Mechanics and 


w write for 'YAN- friction and the 
KE E > T ol produc- 
Book” illustrat- power 


ing and describ- 
ing all of the 
YANKEE” 
Tools and thei 
uses. 
MOTORISTS— 
Write for “Yan- 
kee’ Tools i in the 
Garage.” 


North Bros. Mfg. Co. 
PHILADELPHIA 


Head with 
dust-proof 
ball-bearing 
reduces friction 
where the 
pressure is 
applied. 


Hand Knurling 
Tool 


A small 
Knurling Tool, seven 
inches in length, to be 
held in the hand and is 
especially adapted for quick 
accurate knurling on the smailest 
possible piece required up to its full capacity of three- 
fourths of an inch in diameter. Is an addition to the kit 
that makes the eye sparkle every time it is brought into 
use. There is no limit tothe length of the pieces which can 
be knurled, the work being well supported between the 
three knurls. The handle from which adjustments are ob- 
tained is hollow and contains the extra set of three knurls, a 
coarse and fine set being furnished with each Knurling Tool. 


FOR SALE BY 


| EDGAR T. WARD & & SONS, BOSTON, | 


[Do You Work in Copper? | 
€ $4-50 for rising 


block, 
full 
for making 


= 


write Brass and Copper Bowls 
Catalog ¥ Fern Dishes, Lamp and Candle Shades and 
No. 34 4 many other articles for household use 


We carry a large stock of 
ARTS and CRAFTS 
SUPPLIES 


ORR & LOCKETT HARDWARE CO. 
[ii West Randolph Street, CHICAGO, ILLINOIS 


~ STEALING A RAILWAY—No stranger theft was 
ever committed than the “‘lifting’’ of an entire railway, 
12% miles in_length, which once connected Birr and 
Portumna in Ireland. 

The line had cost $450,000, and finally 
Southern and Western Railway Company, 
been it for years at a_loss, 

i 


the Great 
which had 
washed its hands 


of it. The line was derelict. Nobody wanted it. For 
a_few years it stretched its useless length through 
North Tipperary; then its neighbors began to turn 


Tool Cases ‘* for Machinists 


& Toolmakers 
You need one of the many styles shown in our 
free catalogue. They are the ‘Candi built and 


Ses 


Mirs. of Taree High Grade Tool Cases 
818 Germantown Street, DAYTON, OHIO 


Ratchet Brace No.322 | 


This is an Improved Ratchet Brace that 
will meet every requirement of a brace of 
this kind. The Chuck will hold both round 
and square shank bits and has forged jaws. 
Has a 10-inch sweep. The metal parts of the 
entire brace are handsomely polished and nickeled. 
The head and handles 
are hardwood, stained 


in imitation of cocobola. Send a 
postal for a 

The Price of this Ratchet copy of our 

Brace is $1.00 — Get one! Free Book 


MILLERS 


Practice.” 


Please Mention Popular Mechanics 


134 POPULAR MECHANICS es SECTION 
THE | 
Ae QUICK 
: DRILL 
FOR 
LIGHT 
JOBS 
lp 
( 
( 
ie j Holds 
AS ant | | 


One — adjust dies to proper size by moving 
lower lever. _Two—throw upper ilever to right 
to make ready for threadin ee—insert pipe 
and hold in a genuine “ Bu log” Grip by throwin 
handle (not shown in cut) to right. Four—after thread- 
ing, throw upper lever to left and remove pipe without 
backing over thread—that’s the simple story of the 


OSTER BULL noc 


DIE STOCK 


It’s told in complete form, with illustrations of each 
step, in our booklet “The Bulldog Tale.” This booklet 
shows you in a simple straightforward way, how the 
Oster Bulldog does away with hersome bushings, 
and all breakable small parts—it illustrates the sim- 
plicity of its self-locking dies, self-locking guides, and 
it makes it clear to you why the extreme simplicity 
and mechanical accuracy of this tool appeals to the 
mechanic who takes pride in his work. The booklet 
also gives you full prices on the complete Bulldog Line. 


WRITE TODAY FOR YOUR COPY 


THE OSTER MFG. CO. 


2100 East Gist St. Cleveland, Ohio 


covetous eyes on it. Bolts and screws and other portable 
trifles began to vanish. A few prosecutions were insti- 
tuted, but the charges were withdrawn. Nobody seemed 
to care. ‘The thieves, thus encouraged, grew bolder. 
Farmers brought their carts and horses and loaded them 
with spoil of rails, sleepers, switches, and signals. One 
station vanished to its last brick and door in a single 
night, and the work of epatieten.. went on until not as 
much as a plank was left. —New York Press. 


One part of linseed oil to two of cream makes an 
excellent patent-leather polish. 


GASOLINE SOLDERING IRON BLOW TORCH 


This is it. Have you seen 
it? Address Department 1. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


= SHIP ON APPROVAL 


—) Our Hand Power Angle Benders are 
so indispensable for bending rods, 
Squares, and flat pieces into all sorts 
of angles that we do not hesitate to 
ship tools for 10 days free trial. Made 
in 3 sizes to cover a wide range of 


work. We also make hand power 
tools for bending eyes, hooks, **U"* 

shapes, hinges, rings, etc. Write 
° for descriptive catalogue. 


WALLACE SUPPLY C0, 124. Jefferson St., Chicago; 26 Cortlandt St., New York City 
By Getting a Work Bench Like This 


you will be able to do 
most any kind of work 
around the house. The 
bench is 4% ft. long, 22 
inches wide and 32 inches 
» made of hard 


cabinet has three drawers, each 
16 inches long, 18 inches wide 


door, 1 be hi 
you ship of $1 4 
Cc. CHRISTIANSEN 
MANUFACTURER 
2219 Grand Ave., CHICAGO, ILL. 


Stanley “Forty-Five”’ 


—— SEVEN TOOLS IN ONE — 
1.—Beading and Center-Beading Plane. 
2.—Rabbet and Filletster Plane. 
3.—Dado Plane. 5.—Matching Plane. 
4.—Plow Plane. 6.—Sash Plane. 
7.—Superior Slitting Plane. 


With each Plane are furnished 
twenty-one cutters, all of which are 
shown in the cut. 


Extra cutters may be used to 
advantage by substituting specially 
formed detachable bottoms. 

All metal parts are heavily nickel 
plated, and the handle, knob and 
fence are made of selected rosewood. 


The Plane together with the 21 cutters 
are packed in a neat metal box 


List Price, $7.00 


Our Catalogue No. 34C contains 
complete descripiion 
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Mailed Free to Any Address 


Right from the press with 
many changes and additions 


4 Aside from listing our entire line 
this catalogue contains much valuable infor- 
mation for both mechanic and apprentice. 


SEND FOR ONE TODAY 


1913 


BROWN & SHARPE MFG. CO. 


L 


Self preservation 


is a reasonable defense and the 
removal of imminent danger will 
increase your value to employer 


“Vulcan” Safety Lathe Dogs 


eliminate dangerous contact with clothing 
and cost no more than dangerous kinds. 


Send for free catalogue of dependable tools. 
J. H. Williams & Co., Superior Drop-forgings 
47 Richards St., Brooklyn, New York 
We are sole makers of this simplest 
form of Safety Dog 


PROVIDENCE, R.L, U.S.A. 


MILAN’S WATER SUPPLY—The water supply of 
the city of Milan is derived from 70 artesian wells, 
eight pumping stations, and nine other such stations 
are in the course of erection. These stations are gen- 
erally operated by oil engines, but electricity and gas 
are also employed. Heretofore the city has depended _ 4 
water upon a number of small streams, and an adequate 
source of el is so far distant that to bring it to 
the city would entail a great expense, so that the expe- 


dient of artesian wells was a opted. It has proven 
entirely satisfactory.—Pittsburgh Press. 


Full directions with each stick. It requires no 
skill. Anybody can use it. Price, Ten Cents, 


SOLDERENE MFG. COMPANY, 90 Portland St., BOSTON, MASS. 


A trade-mark and a guerantee 
Measuring Tapes 
and Rules 


Send for sample piece of instantaneous 
reading tape and our complete catalogue. 


THE [uFKIN C0. 


SAGINAW, MICH. 
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“Red Devil” 20 to 1 


Diagonal — Nipper No. 542 


1 THE MOST POWERFUL NIPPER of 
4 its size in the world. Drop forged tool 
4 «steel, of course. “RED DEVIL” 
guaranteed quality. A plier you 
should have. Your local hardware 
man will furnish it if you insist on 
genuine “RED DEVIL” No. 542 
6%". If not on sale locally, send 
us 75c and one only sample will 
be sent you prepaid. 


SMITH & HEMENWAY CO. 
051 Chambers St., New York City, U.S.A. 


Portable Cases | 


FOR TOOL MAKERS 
AND MACHINISTS~ 
Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 


SWANTON, OHIO 
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¢ ARPENTERS READY REFERENCE 

FOR ROOF FRAMING 
Is a copyrighted book that gives lengths of common hips, 
valleys and jack rafters and the figure to use on square for 


ry for pitches: 


5 Also octagon rafters for same pitches and a scale 
ird-2-e-84 for polygon miters up to ten sides. Can be carried 
in vest pocket. A handy and time-saving book for anyone to have, 


Sent postpaid for 25c. 
E. OHERLE, 2567 Dodge St., OMAHA, NEB. 


SUN AFFECTS COLOR OF THE SKIN—Investi- 
gations with reference to the effects of tropical light on 
the white man have led to the conclusion that the pig- 
mentation of the skin in dark races affords protection 

against the effects of too much sunlight, and that its 
aieeee in the light races is a bar to their survival in 
hot and cloudless lands. 

It is pointed out that where the Northern. races 
have survived on removal to lighter countries it has 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 


Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly deve beautify, 
and gain great strength in your ers, arms, 
ands, without any apparatus. 
PROF. ANTHONY BARKER 
641 Barker Bidg., 110 W. 42d Street, New York 


Cooks Better =a 


Saves Fuel, 
Costs Less | 


Splendid Kalamazoo range—latest || 
model — wonderful fuel- saver — at \ 
bottom prices. 360 days’ | 


trial — freight epai 
cash or credit. We ship the 
day your order comes. 


Write for Prices | 
and illustrated book of 400 ||| 
stoves . Ask for Cata Hi 
No. 473. We make furnaces an 
gas stoves too— ask for catalogs. 

Queen Range KALAMAZOO STOVE Co., 


A Kalamazeo 


Direct to You 


Manufacturers 
KALAMAZOO, MICHIGAN 


THE NEW CYCLOPEDIA OF 


STEAM 


ENGINEERING 


Every Engineer must read if he would progress. The 
biggest men in the field can’t 4 ome telling what they 
know— but they can write it. ares can read it —in our 
New Cyclopedia of Ragineering —t e most valuable set of 
books on this subject ever offered to Engineers. ThisCyclo- 
oe has just been revised —it’s right up to the minute. 

hese books cover every subject you are likely to meet 
in an ke engineering. hey are interestingly written 
by well-known authorities and are not only valuable for 
one. but also as permanent reference books 

e seven books contain 3,300 pages, size 2x10 inches, 
and over 2,500 illustrations ‘full page plates, diagrams, 
etc. The —- price of these books is $35.00, but as a 
special introductory offer we have put the price at $19.80. 


$2.00 Down $2.00 a Month 


Sent express prepaid. You can examine the books 
een Just fill in and mail the coupon. 


ie price rice and these terms make it easy for any engineer to 
=... this valuable set of books. Read the brief description 
below and see what you will get when you mail the coupon. 
READ THIS SYNOPSIS ———____. 
Construction of Boilers—Boiler Acceggerice—Fuel Econo- 
cal Stokers—Steam P Steam En- 

gines — Indicators — Valve Gears — Steam Turbines — Gas 
Oil Loco- 
motive Boilers and Engines—The Air-Brake — Single- 
Phase Electric Railway — Elevators— Marine Boilers — 
Marine Engines — Heating and Ventilating — Compressed 
Air— Transmission — Absorption and Compression Refrig- 
eraiion — Ammonia Machines — Direct Current Dynamos 
and Motors— Management of Dynamos and Motors— 
Electric Wiring — Electric Lighting, etc. 


OUR PROTECTIVE GUARANTEE 


Send for the Cyclopedia of Engineering, examine it carefull 
and if. at the end of seven days, you see that you need it, r— | 
us $2.00 and 1 $2. .00 each month thereafter until the total, $19.80, 
has been pai If the books are not satisfactory—don’t ‘send us 
acent—we will have the books returned at our expense. Use 
this coupon. We absolutely protect you against loss. Signing 
the coupon does not obligate you in any way. 


$12.00 Consulting Membership Free 


ith every set is included a year’s Gonesiting Membership, regular value 

ili give you het handling work’ 

will give you practical he 1A ing working which are too 8) 

to be the will be no to this 
ice. LY - hele grobiem ‘solved ‘or you might be worth moi 


American School of Correspondence, Chicago, U.S.A. 


FREE EXAMINATION COUPON 


American School of Correspondence 
CHICAGO, U. S. A. 
yeu to cond ter books. ‘tle pass unt 
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BOOK OF GOLD 
Free To Agents 


Our wonderful “Book of Gold”’ towers 
head and shoulders over anything ever 
attempted by any Made-to-Measure Tail- 
oring House. Free outfits cost us $48,000 
—others can’t imitate—in actual gold— 
Agents quickly throw away ordinary 
Outfits moment they see this dazzlin 
“BOOK OF GOLD!” Never before suc 
a wonderful chance for you to make 


$60 a WeekEas sy 


“BOOK OF ~~ pick of 5; 
Swell Samples, 60 wondrous fashion 
plates— makes successsure. No experi- 
ence or capital needed. Go out any day 
and clean up $5 to $15 in few hours, Or- 
ders come easy—satisfaction guaranteed 
by $5,000 cash bond—you simply can’t fail 
with our help! We stand back of our work 
with a real—notsham—guarantee. We 
ey prepay express charges on all orders. 


Your Own Clothes Free 


Send us a hurry-up postal for your 
suit offer and te free 
charges prepaid. Your suit wi KF a 


THE Fe 
PRosrenm oF! 


INDEPENDENCE 


YOUR FREE SUIT does the 


Get Our Startling Offer 


Biggest—best tt money making or new 
FREE! Do: this. New 


rush your a 


cent wi RAL TAI ~ NG 


LINE 
SYSTEMS 


Bay AGENTS WANTED EVERYWHERE 


ee d Why You Should Because the Yale Hydro Carbon Gas 


System of lighting is known from coast 
withstood the 


Sell the Yale Line it has 


of time. Thousands are in daily 
use. It Is a live en... eames, one of permanency. 
k Our line is complete for the home, store, church, hall, etc., 
j I 1000 candle power light 1/2c per hour, 1/5 cost of 
2 or Gas, sold on a money back no ience or me- 


chanicalknowledge required. Be independent, build up a business 
for yourself. We will help you, write today for catalog and proposition. 


P. M. YALE MFG. CO., CHICAGO, ILL. 


A handsome portab! 
lamp that gives a bril- 
liant, light. 
Makes and burns its own 
Makes you inde: 

mt 


n- 
of gasor electriclight- 


AGENTS MAKEBIG MONEY. 
: Write quick for catalog. 
The Best Light Co. 
324 E. SthSt., Canton, 0. 


There is plenty of it, and it 
Air to Wis — nothing. Most beau- 
and powerful light 
since dawn was invented. eae 500 styles of fixtures 
for home or business. Write for catalogue, 
AMERICAN GAS MACHINE CO. 
190 Clark Street Albert Lea, Minn. 


WEAR 
Trade Mark iat V D. U. S. Patent Office 
Registered o We and Foreign Countries 


UNDERWEAR 


been in cloudy localities, and Dr. Woodruff has based 
his argument for the lethal effects of a strong light 
on all forms of life upon such facts as that the Polar 
seas are rich and the tropical waters poor in plankton. 

He also cites the facts that bacteria are killed by 
strong sunlight, and that whenever it penetrates thin- 
skinned plants, it retards growth or causes death.— 
Philadelphia Inquirer. 


_ For cleaning the inside of bottles a Frenchman has 
invented a brush which may be adjusted to any angle 
from the handle by a screw running through the latter. 


Triumph Light 
EVERYBODY WANTS BETTER 
LIGHT. HERE IT IS 


This new 100 to 700 candle power light turns 
up and down like gas. One-third cost of elec- 

tricity, gas or kerosene. For home, church or 
store. Anyone can operate. Perfection guar- 

anteed or money back. Write for catalog 
(P. O. P.), Dept. 1, 
BRILLIANT GAS 


Agents Wanted. 
LAMP COMPANY 
No. 182 North State Street, Chicago, Illinois 


Indestructible. 
of the expensive and 


A Golden 


Let Your Engine or Motor Do the Work 


and make an end to washday wt in YOUR home. Of course, NONE 
of the unsanitary, old-fashioned w: 
THE MOST UP-TO-DATE machine ought to 


PRACTICAL washer can be found than the famous 


All Metal Sanitary Paragon Revolving 
Cylinder Power Laundry Machine 


NO WOOD used in any part. The PARAGON is a true reproduction 
Steam Laundries, Hotels and Hospitals. Over 100,000 Paragon Washers used in the U. 8. 


to secure one of these wonderful genuine laundry machines, complete with REVERSI 
BLE POWER WRINGER at a very considerable in e, if you write AT 
ONCE for Catalog No. 1 and further details of the most made. 


PARAGON MFG. CO., 2401-03 W. 14th St., CHICAGO 


en rotary sy will do. ONLY 
ood enough for 
EXPERTS will tell you that NO MOR DURABLE and 


powerful Cylinder Washers exclusively gad successfully used in 


Opportunity for 30 Days Only 


CANDL i, 
| 
INDEPENDENT LIGHTING 
GAS PLANT na FOR EVERY 
SS 
i 
| 
We 
|| 
| | 
| 
| 
A Blessing For Women aa 


THE WIZARD LIGHT 


These LATEST INVENTIONS represent the 
ACME of Perfection in Artificial Lighting. 


After once installed the INSTANTANEOUS System requires no 
generation, as lamps are operated by pull of the chain and as 
conveniently as electricity at one-tenth the cost. 


The “ QUICKLIT” lamps are lit with an ordinary match ; 


therefore are operated as conveniently as city gas. 


All our lamps and systems represent the highest standard of 
quality, are ty guaranteed and are so simple that anyone can 
operate same. For further particulars and complete illustrated 
catalog describing the above and also the Air Light or Tube 
System, “Hollow wire Inside and and lam 
automatic cleaning needle,”” Boulev 

Lamps, Upright Lamps, etc., address 


TH NAGEL-~CHASE MFG co. 
Manufacturers of Gasoline Lighting Devices in the World 
Ww. ST.. CHICAGO... U.S.A. 


SUN’S RAYS CAUSE GASOLINE FIRE—A lively m 
imagination and a complete disregard for veracity form Standard La p F H E E 
a combination from which strange tales can spring; but 300 Candle Power 

it is doubtful if even this union can produce a story —_—_—_—_—_— 

more remarkable than that of a German motorist who | [Tg To One Agent in Each in Each Locality 
stopped his car in the middle of a road, in the open | moins night into day. Gives better light than 
sunlight, to investigate the cause of a carburetor leak. pang  Looitbehte be 18 ordinary lamps at one-tenth 
While he was looking around the dripping gasoline sud- | thecost. A miniature portable ighting plant 
for every pur es its own light from 


GENTS—BIG MONE CENT. A NIGHT 


y each locality to whom we 
lasting guaranteed Steel Mantle Light Take advantage of our 
Burners. ake coal oil produce gas. Give 3 times | special offer to secure a STA + ap LA ~~ 


home buys 3 to 6 3 and more. Re eat orders certain. STANDARD LAMP 
Sample complete 25c. Particulars FREE. Write today. | 712 Standard Bldg. < MO. 


Burner 


Nulite Portable Parlor Lamp 
The cheapest, best and most beautiful light ob- 
its own gas; 300 } ours for cen an 
= sed he ith It Lo i Old 


(k ) 1 oil. Beats either gas or electricit 
eatures.” Best proposition of the year for agents. 4 > ve 


Wi 
WRITE TODAY FOR FULL DETAILS —_[— = costs ONLY 1 CENT FOR 6 HOURS bd teen in each 


National 1 Stamping & Electric Works 
eee eee HOME SUPPLY CO., 11 Home Bidg., Kansas City, Mo. 


NEW COAL Beats Electric 
OIL LIGHT Gasoline 


Powerful white brilliant light, burns over 50 hours on one gallon 
kerosene. No odor or noise, simple, clean. Won't explode. 
Guaranteed. Take advantage of our big introductory offer and secure 
ONE BURNER FREE We want one person in each locality to whom we can refer 


: Fits Your Old Lamp new customers. Ask for free offer and agents’ wholesale prices. 


) Agents Wanted. MANTLE LAMP CO., 448 Aladdin Bldg., CHICAGO 
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Y “$5 An Hour" 


too good, doesn’t it? Yet it is the 

simple truth—we have agents 

that easily clean up $5.00 an hour 
and more with our wonderful 


SAMPLE 
OUTFIT 


an hour or soa day “t you like. 


amazed. And— 
Your Own Elegant Free Suit 


yiakes You the Best Dressed Man In Town 
be the leader—as you go down the street in the 
Peel clothes wemake to your own measure. It’s good 
tising for us, that’s why we can afford to offer you free clothes, 


Everything Guaranteed Perfect 
or Money Refunded 
ane ‘ou in business on our own capital. 
to a a week or more, 
zou at prices that singly compel 
= - Suits $9.50 and up; Pants $2.50 up. 


Send Us No » Money! , 


fren Don’t, hesitatewe’ ve got “the 

“real goods.”” Postal FREE. 

ELK TAILORING 
jackson Bivd 


Remoh Gems 


Look and Wear 


Synthetic Gem 


Not Imitation 
—the greatest triumph of the electric fur- 
nace. al cut glass—stands filing, fire and 
acid tests like a diamond—guaranteed to con- 
tain no glass. Remoh Gems have no paste, foil 
or backing—their brilliancy is guaranteed forever. 
One-thirtieth the cost of a diamond. These re- 
markable gems are set only in 14 Karat Solid 
Gold Mountings. 


Sent On Approval Anywhere In U. S. 
—your money cheerfully refunded if not per- 
fectly satisfactory. Write for our 4color 
De Luxe Jewel Book—yours for 
the asking. Address 
Remoh Jewelry Co., { 
622 Washington Ave., St.Louis 


YOUNG MAN 


Would You Accept 


and wear a fine tailor-made suit just for 
showing it to your friends? Or a slipon 
raincoat free? Could you use $5 a day for 
a little spare time? (Perhaps we can give you 
asteady job at good pay). Then write us at 
once and get beautiful samples, styles, and an 
offer so good that you can hardly believe it. 


BANNER TAILORING COMPANY 
Department 25 CHICAGO, ILL. 


denly caught fire, apparently without cause, and it was 
some time before the motorist, having extinguished 
the fire, found that the lens of one of his lamps had 
swung open and the sun, shining through it, had fo- 
cused on the dripping gasoline and set fire to it.— 
The Motor World. 

— 2 maintains at public expense a horseshoeing 
school at which students from all over the country 
are given one lesson each week for two years. 


SAVE % ON JEWELRY 


Dey direct from manufacturer. Save middleman’s 
profit. Immense catalog Free. Send 10c to cover 
age, packing, etc. Special offer: Genuine Arabian 
~~ Stud or Pin (Retails at $1) sent with cata- 
CHAS. CUMINGS CO., 117 Lowell Bidg., CHICAGO 


Get This Elegant $ Per 
Suit and Make Day 
& Valuable Prizes Given Away 


Make big money — quick — easy. 
Wear the swellest suit in your town. 
. Made to your exact measure. Any cloth 
m and style. Needn’t cost . a cent. 
Sta our agent and make $ 
tam a day showing your 
taking orders for elegant 
made-to-measure suits . 


We Pay Express Charges 
We are spending $30,000.00 to secure an agent in 
every town. Your profits are so big—confidential terms 
so liberal we can explain them only in a letter. 


Big Pay for Easy Work 
No money or experience required. We want your spare 
time—not your money. We back you with our capital 
—teach you ‘ou on the road to wealth. 
Get the exclusive agency in 
Big Outfit Free Get 


outfit—everything FREE. today 


CHICAGO WOOLEN MILLS CO., 


AGENTS COIN MONEY 
Selling Golden Rule Cutlery 


Le arent Handle Pocket Knives 
azors with name and 

~ hoto, lodge emblems, 
etc., on handle. ve knife 
guaranteed. Full line of razors, 

uick sales. rofit xclu- where. Experience 
for terms and catalogue. FF Teach You How. 


Golden Rule Cutlery Co., 552 W. Lake St., Dept. 199, Chicago, Hl. 


SOLID GOLD FILLED YEARS 


face, 20 year agit 
engine tar ing tamed nod 


at your nearest off and if 

you think a b FILLED 
00 watch pay express agent our special 

sales pric price, 8. 95 "and express charges and it is yours. Address 

MUTUAL SALES -» B29, Washington Bik., CHICAGO, ILL. 
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Showing the Best Tailoring On Earth 

o.99 can do as well or better. Just go out any time and pick ee d ; 
pps an hour among your riends—with ourswe' — A Marvelous 
| 

? Sy 
BY 

AL 

| 
ay AY 

$5 

| 
out expense to you 


wets 


wens 


The Best Business Card | 


for your use and for any man’s use who desires the 
distinction of —-. to little — is the Peerless 
Patent Book Form rd. It will get close and 
careful scrutiny, and = means an audience with 
most favorable attitude of mind from your prospect. 


Peerless Patent Book Form Cards 


not only save fifty per cent of your cards, but they 
are always together and get-at-able when you want 
to hand one out. They are always clean, perfectly 
flat, and every edge is smooth and ae. Send for 
a sample and detach the cards one by one and see 
for yourself. Send today. 


OUR SMART 
CARDS IN CASE 


sence 
CHICAGO 


The John B. Wiggins Company 


Sole Manufacturers 
Engravers Die Embossers Plate Printers 
62-64 East Adams St., Chicago 


POPULAR MECHANICS ADVERTISING SECTION 


LAST MAN IN THE STOCKS—The punishment 


of the stocks has been inflicted within_the memory of 
many living men. In the Manchester Guardian of June 


14, 1872, there is an account of a man enduring this 


form of legal torture at Newbury. He was a rag-and- 


)IRMONDS. 


at 1/4 40 the cost--IN SOLID GOLD RINGS 


an Flash Like Genuine 


Mechanical 
Engineering 


and its many branches is 
covered most thoroughly by 
Edition 


our New Seven Volume 
CYCLOPEDIA OF 


Mechanical Engineering 
Gas Engine Operation and 
Modern Shop Practice 


In this wonderful work will be found instruction in Gas 
Engine Operation and Manufacture; Machine Shop Work; 
Assembling of Machinery; Tool Making and Sho Man- 
agement in such simple and comprehensive form that the 
student cannot fail to benefit by it. Every detail of me- 
chanical engineering is thoroughly analyzed and treated 
rendering the books of unusual value to the experienced 
mechanic and shop manager, as you will note by reading 
Sublects Thoroughly Covered.” 

Cyclopedia contains 3,092 pages and is supple- 
mented with a series of practical test questions, includ ing 
- full- ll-page plates, illustrations, tables, formulas 
an 


Subjects Thoroughly Covered 


Ne) 


Descriptive catalog with attractive prices mailed 
free upon request. Either style ot pins here illus- 
trated with any three letters and figures, one or two 
colors of enamel. STERLING SILVER, 25c each; 
$2.50 dozen. SILVER PLATE, 10c each; 


4 FACTORY TO YOU 
© For College, School, Society or Lodge 


carat Diamond 


Brilliant White ome, 
im 14-Karat Solid 


References: Any Bank in Kansas City. 

Your ity to buy a genuine fine diamond ring at such a bargai 

We sell at actual WHOLESALE PRICES. At retail this ring =} 

cost you $46.00. Money refunded if not satisfied. rompt service. 

FREE! Our expensive 272-page 16th annual Catalog for 1912-13 
now ready; a complete jewelry store in book form, 

superbly illustrated—quoting our wholesale prices. Send 

us your name and address today for a copy. 

MARGOLIS JEWELRY CO.., 1023 Main Street. Kansas City, Mo. 


Stand acid test and expert cxominetion, Wo Ore Handling App Parts — 

See them first—then pay. Types of Boilers — 

Special Offer — 14k ring 1 ct — The Steam Engine — The Steam Turbine — 

Tine Patent ring The — Sheet Metal Work — Practical Pr m tion 

Baroda Co.,Dept. 75, Leland & Dover Sts., Chicago Drawing — Drafting Room Organization — Design. 
ASS PIAS  visics|| WELL PROVE THEIR VALUE To You 
by sending you the complete Cyclopedia absolutely free for jon 


—just mail the coupon. Keep the books seven days—test every formula. 
You will agree that they are all we state, and more. Send §2.00 after 
examination and $2.00 a month until you have paid the special price of 
$19.80. The regular list price is $36.00. If the books do not meet with 
your requirements, advise us and we will remove them at our expense. 


ANOTHER GREAT OFFER With cach set is included 

a year's Consulting Mem- 
bership, regular value $12.00, entitling you to the free advice of a staff 
of Mechanical Engineers. This will give you practical help in handling 
working problems which are too specific to Cw taken up in detail in 
the Cyclopedia. A single problem solved for you might be worth more 
than the first cost of the books. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U.S. A. 


Please send set Cyclopedia of Mechanical Engineering for 7 days’ free 
examination. 1 will send $2.00 within 7 days and §2.00 a month until 1 
have paid $19.80, or notify you and hold the books = to your order. 

Title not to pass until fully paid. Pop. Mech. 2-13 


NAME 
EMPLOYER 


Please Mention Popular Mechanics 
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, — — — Making — Metallurgy 
p) — cture of tron and Steel — High-Speed Steel — Flaws in Castings 
. — Electric Lifting Magnets — Magnetic Clutches — Making a Machinist — 
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= BASTIAN BROS. CO., 23 Bastian Bldg., Rochester, N. Y. 
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POPULAR MECHANICS ADVERTISING SECTION 


New Opportunity 
To Make Money 


Wonderful discovery. A new, scientific process of 
photography with a world of money-making oppor- 
tunities for ambitious men with “ay capital and 


Experience. 
Today The 


MANDEL 
OST CARD 
MACHINE 


A wonderful machine that 
takes, finishes, and delivers 
original post card photos in 
one minute—RIGHT ON 
THE SPOT, by the new 
“Man * Positive Pro- 

css WITHOUT 
PLATES, FILMS or 


Styles of pictures in three 
sizes: cards, 3x 434 


miniature 
cards, 2x3 inches; and one inch photo buttons. 
scenes—anything that © can be pho wae: are pop- 
ular everywhere. Big money at picnics, carnivals, fairs, on the a 
in the country small towns and 
getting rich—why not you? Sturgill, o: . made 


Simmons, Georgia, writes : make $10 a day. "Lopez Die: 
Texas, writes: ““Made $581 profit in three months.’ Hundreds 
of similar letters on file. — one minute ** post card photographer."’ 
Complete instructions with outfit—you begin work at once. Small 
investinent starts you in this new, pleasant, money-making business. 


YEARLY 


3 


Make a Out of Others’ Fun 


Pleasing the Public Pays Big Profits and owners of 
our famous attractions frequently make from $8,000 to 
$10,000 every year. We make everything in the Riding 
Gallery line, from a hand-power Merry-Go-Round to 
the highest grade Carousels. Bring in hundreds of 
dollars daily. It is a delightful, attractive, big paying, 
healthful business. Just the thing for the man who 
can’t stand indoor work, or is not fit for heavy work. 

Just the business for the man who has some money and 
wants to invest it to the best advantage, Our goods are the 
finest appearing, easiest running, ond most attractive line 
manufactured. They are simple in construction and require no 


special knowledge to operate. If you want to get intoa money- 
making business, write to-day for catalogue and particulars. 


The saleof your first supplies practically gives you back entire original 
investment. today for complete free information. Address either office. 
THE CHICAGO FERROTYPE C co. 
417 Ferrotype Bidg., Chicago, lll. or Dept. 417, Public Bank Bidg., New York, 


HERSCHELL-SPILLMAN CO. 
Park Amusement Outfitters 
1 333 Sweeney St., N. TONAWANDA, N. Y., U.S.A. eo 


bone dealer of intemperate habits and was fixed in the 
Your Picture in a Postal Card stocks for drunk and disorderly conduct at the parish 
IN ONE MINUTE church. 
The pictures are developed, toned and finished Twenty- -six years ha elapsec since the stocks were 
in a single developing solution. No experience is last used,” runs the account, “and their reappearance 
. Price of machines $7.50 and $15.00— created no little sensation and amusement, several hun- 
cleculars describing our machines sent free. We dreds of persons being ,attracted to the spot where 
are also headquarters for supplies for all minute they were fixed.” The “amusement” does not appear 
picture machines. 
to have been shared by the prisoner, who was released 


AMERICAN MINUTE PHOTO COMPANY 
( Valley GEMS 


Desk 192, 2214 i4 Ogden nary , Chicago, Illinois 
The of minute 
picture machines and At in the world. 
SEE THEM BEFORE PAYING! 
These gems are chemical white sapphires 
—LOOK like Diamonds. Stand acid and 
tire diamond tests) So hard they easily 
scratch a fileand will cut glass. Brilliancy guaran- 
teed 25 years. All mounted in 14K solid gold 
diamond mountings. Will send you any style ring, pin or os for 
examination—al! charges prepaid—no money in advance. Write 
y for free illustrated booklet, special prices and ring measure. 
WHITE VALLEY GEM CO., Dept. B-901 Saks Bidg., Ind. 


$50. to $100. 


AGENTS 


_ os A cae are a live hustler I will gladly pay you more. I've got 
jickest money making proposition in the country for wide-awake 
agents. mter averaging 250 sales 
weekly. Only fic 
made, gives barber's stroke, both hones and 
all standard razors and safety blades. 
Guaranteed for life. Men buy on sight. 
$2.00 complete. 100% profil. It means big 
money for you if you act promptly. Get 
exclusive territory W0W. Write me today 
how to get FREE — finest and largest outfit. 


AGE & GUINN, 159 Mill St., Springville, Erie Co., N. Y. , The Victor Co. , 732 Vietor Bldg. , Canton, Ohio 
LANTER 
ILLUSTRATOR 


Only $36.0 LAD 


Pn new 1912 Model has many improvements and double brilliancy. Write for illus- 
of thie and andl Lanterns of all styles and lights at bottom 


CIRCLING WAVE, that combines the pleasure ofthe 


merry-go-round with the joy of boating on the gently rolling lake or bay. 
At Eagerton, Ind., Booher Bros. made $350.90 in six hours, and one 


y at Crawfordsville, $402, and another made $380 in six hours. 
can do this also “eat employ only one assistant. 
Write tod today for description of the CIRCLING WAVE 
and its wonderful money-making power. 


TERN we should have yo name to mailto you our regula: 
announce ents of new aides and lecture sets. 75,000 Lantern Slides to rent. 

POST CARD MAGIO LANTERN reflects image of postcard or any other picture or 
object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 


WILLIAMS, BROWN & EARLE, Inc., 918 Chestnut St, Philadelphia. Pa., Lantern Dept. 20 
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Mount Birds 
Animals 


cessfully by mail. 


ng 
@ teac 
mail inciear, plain language. No previous 
We guarantee that ro eniy surely learn. Interesting, enjoy- 
able, profitable work for men, women or boys. You can begin 

earn money after the very first lesson. Less competition 
than in any other line. A Mounted Quail brings €3.00 and 
can be finished inan hour. A Deer Head sells for 626.00 and 
ean be mounted perfectly in three days or less. 


SPORTSMEN Mount the beautiful trophies of 
your bunting trips. ou can 
your whole home we 
den with the heads and skins that you now throw — = 
teach you how to mount a!! kinds of Birds, Animais, Fishes, 
Game Heads—tan skins for beautiful rugs and garments, etc, 


We Guarantee Success or Refund All Tuition 


Thousands of successful graduates 
RIGHT. Cost EXTREMELY LOW! 

kind in Er world. Thirteen Gold Meda 

EF Write today for our A illustrated 

Book on TAXIDERMY, le ‘Deer of the 

FREE! Magazine,Sampie Dipioma nF particulars 

of this Re ay — profession and thrillingly in- 

me. If you hunt, fish or trap or if you wart to 

E MONEY, you need these valuable books. Your 

dress brings them to you FREE. Write today, 

i. W. SCHOOL OF TAXIDERMY. 1192 ELWOOD BLDG., OMAHA, NEB, 


rove our methods 
institution of its 


teresti 
make MO 
name an 


LEARN AT HOME 
BY MAIL! 


The closely guarded 
secrets of TAXIDERMY 
revealed for the first 
time. This marvelous- 
ly profitable profes- 
sion now taught suc- 


You can easily make 
from 625 to 850 a week 
as a professional Taxti- 
dermist or you can 
greatly increase your 
nt income by util- 


after four hours and “seemed anything with 
—London Chron- 


the laughter and derision of the crowd. 


icle. 


Chauffeurs in Berlin, Germany, are forbidden to smoke 
This order by the 
authorities has been issued with a view to 


cigars or cigarettes while on duty. 
municipal 
lessening accidents. 


RIDER AGENTS WANTED 


in each town to ride and 1913model, Write 


Guaranteed 1913 Models PO to $2 7 


with Coaster-Brakes and Puncture-Proof Tires. 


ALL oF Best MARES... $7 to $12 
Second-Hand Wheels 


im All makes and models, good as new 
Great 4 Gearins Sale. $3 to $8 
We yon, without a cent 
ve hip the 

a Tikes : allow 10 Free Trial 


coaster-brake wheels, lamps, and 
DO NOT 


half usual prices. 
ue and offer, Write now. 


ept. K108 CHICAGO 


science. No Drugs Used. 
monials, and pocket on “HAIR,” 
envelope, FRE 


THE MODERN VACUUM CAP co. 
Q. 559 BARCLAY, DENVER, COLO. 


sent sealed 


When our VACUUM CAP is used 
afew minutes daily. We accept 
= pay until you have tried the 
Cap © days and are satisfied. 
The Vacuum Cap is an ageliqne e 
that draws the blood to the Hair 
tes and starts a new healthy 
crop of hair. It stops Dandruff, 
Fore, the hair from falling out. 
Bought by Doctors and men who 

know that it is the only reasonable Hatk GROW ER known to 
Write for , application — 
n plain 
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Your Hand, 


every kind of sound with the aid of the 
latest marvelous invention, the remarkable 


New 4-Tone 


Mears Ear Phone 


The great, new electrical marvel for the 
deaf. Perfect hearing at last! This remark- 
able invention has four different sound strengths, four 
different adjustments, instantly changed by a touch of 
the finger. You regulate the instrument by a tiny 
switch to meet any condition of your ear or to hear any 
sound—low pitched conversation near you or sounds 
from any distance. The whole range of hearing of the 
healthy, natural ear is covered by this new 4Tone 
Special Model Mears Ear Phone. 


Special Limited Offer 


Write at once for our Sensational Introductory 
Offer on this new wonder. To advertise and quickly 
introduce this greatest of all inventions for the deaf, 
we are going to sell the first lot of these new four-tone 
phones from our laboratory to users at the 
confidential jobber's price. This offer applies only to 
the first lot finished—a limited number. Write today— 
send the coupon—and you can save more than one-half 
the retail price. A few dollars, payable on easy terms, 
if desired, sec ures you complete relief from your afflic- 
tion. But the j jo *s price is confidential. You must 
write for it. Do it now and save both wholesaler's and 


retailer's profits. 


Try it 10 Days in 

Your Own Home 

Every Mears Ear Phone is sold only on Free 
Trial. Ask about our great free trial offer. Test this 
amazing instrument on your own ears, under any con- 
ditions of service for ten days. Nothing to pay for the 
trial. The Mears Ear Phone is the only scientific and 
perfect hearing device for the deaf. Already 14,000 
Single Tone Mears Ear Phones have been sold. 


Send Coupon Now 


For Free Book 

e causes of deaf- . 34th 
nyt how to stop the prog- i New York, N. Y. 


ress of the malady and how to Gentlemen: Please 
treat it. Send the coupon at y mail me, free and_post- 
once for Free Book and our paid, your Mears Ear 
great Confidential Introduc- .@ Phone Booklet and partic- 
tory Offer. Send at once. 7 -\—— of your Special Intro- 


uctory Offer on your new 
model Four-Tone Mears Ear 
Mears Ear Phone yf and Free Trial Offer. 
Co.; Suite 1192” 


45 W. 34th Street J Name 
New York, N.Y. 


Address 
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Best WATCH on Earth 
SoLpON CREDIT 


For the first time in history the great, genuine ILLINOL 
Watch is now sold exclusively by us by mail on credit. te 
is the greatest public triumph of the age—it will revolution- 
ize the Watch business. For over 40 years the oIs 
Watch has been acknowledged the standard Watch worn 
by America’s great men and women. No man 
or woman should now be without a Take 
famous IL Is. 


Iron-Clad Guarantee a Own 
Part for part—in accuracy, wear, —_ 

finish, beauty, material and workman- = Time 

ship, the ILLINOIS is superior to a To 

any other Watch at any price. Both 

the makers and we stand 


that absolutely protects 
you. We are one of the 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell you that 

the ILLINOIS is the 

best at any price. 


NO MONEY DOWN 
The famous ILLI- 
NOIS costs you less 
than inferior makes. 
Nowhere else can you 
buy exclusively a genuine 
ILLINOIS on credit. No 
dealer can undersell us 
even for cash. Sent om 
approval—you take no 
risk—pay as you please. HANDSOME BOOK FREE 
Our FREE, beautiful, profit-sharing book, describing the 
ILLINOIS Watch, easy credit terms, and reproducing many 
handsome styles, awaits you. Send name and address today. 


FREDDRO WATCH CO., Dept. 300, St. Louis, Mo. 


SLNT FREE: PA 


REAL FRENCH BRIAR _ 
ANTI-NICOTINE PIPE 7 Re 


Here’s one pipe that gives you 

smoking j joy without sucking 

nicotine into your lungs. (PREPAID) 
Highest grade genuine French Briar,—a healthful, 
clean, cool smoke, Patentchamberretains nicotine. 
No risk on your part— smoke it— if not satisfac- 
& tory we refund money. 

For Your Careful Consideration! 

we willinclude free with pipe one-fourth lb. 


O-TAK.-A smoking tobacco (superior blend) 
“SNAPS FOR SMOKERS”—It’s free, Write for it. 


High Grade Violins 
On 30 Da s’FREE Trial 


Here is positively the most 
startling, the most liberal offer 
ever made on violins of high grade. Your choice 
from a large.carefully graded stock of representative 
instruments from the best foreign violin makers, on 

Write at once and we 


an absolutely free trial. 
OUR GREAT OF a eens you a free copy 

new Lewis cata- 
logue of our superb Secs ‘This book explains 
why ovr hand made tone violins for professional use 
are of exceptional value and far superior in quality and 
power of tone to the average old violin at four times the 

rice. This book ts you thoroughly on violin val 

Felis’ you how to ah e them and why we send our instru- 
ments on free trial. Send your name and address at once. 


10 TO 30 DAYS’ FREE TRIAL 


We wa you to your of any instrument in our 
stock before you decide to buy. Don’t buy any kind of a 
musical instrument in any other = You can't tell any- 

ing from a book — —_. or a few minutes’ trial in 3 
showroom. We in = ye u shall be satisfied, and if 
you are not natistid. with the sustramnens you select, you 
may send it back to us at our expen 


WRITE TODAY our | Your nome 


have an idea of omar ‘aan a str instrument you 
need this book. Write now. 


WM. D. LEWIS & SON, Makers and importers 
(Est. 1869) 225 So. Wabash Avenue, Chicago, Ill. 


MAKERS ! — W. ke a specialty fi 


SHOE-WATER CURE—The people of the Tennessee 
mountains have a superstition about “‘May water.” 
They believe that rainwater that falls in the month of 
May has great curative powers. If bottled and kept 
for medicine it will heal wounds and sores all through 
the summer and winter until spring comes again, when 
more May water can be obtained. This superstition, 


O-TAK-A CO., crrr. wo.” 


5 


tis start you in a permanent business 
with us and ap everything. We 
have mew, seltin ans and seasonable 
vv leaders in the Mail Order ant to Kee? factories 
us: No canvassing: Sma a] 
Pro is: Spare time only required : ry 8 
assistance. Write today for plans, positive a 
and sworn statements. 


3, M. PEASE MFG. CO., 13 Pease Bidg.. Main St., Buffalo, 0.7 


[AGENTS|NEW BUSINESS JUST OUT| 


AGENTS 


SALESMAN DROP THE DEAD ONES. AWAKE! START WITH THIS NEW GENERAL AGENTS 
YOUNG OR OLD | ©* started in honest, clean. reliable, permanent. money-making | MONEY HERE 


NEW BUSINESS 
For the Ho 


relief can be given all ‘ki 


am making $19. 
month. Sh 


Express.” 


ve of Beauty and 


Water Vacuum Massage Machine 

o Operate. Lasts Life-Time 
No Praneticn New Field, New Business. Price within 
=e hy it's easy to sell. Endorsed by Doc- 
urs. , eg Wrinkles, rounds out any 
part of the back Nature’s beauty. Almost instant 
of pains. A Comeuswation convinces 

the most skeptical oe Sales easily m 


Read © m! What Others Do. “so 
Parker writes sold eight machines first da ay. Margwa 
06 per day. Schermerhorn, eight dozen machines first 
affer writes, am selling four out of five demonstrations. 
vaughn, orders one dozen, four days later wires “ship six dozen by first 
Lewis, sells four first hour. Men, wo 
makes money. No experience necessary. Prot ected orritery to active 
We al atents;, Big b book entitled, * 
oe postal will do. ry nig surprise awaits you. Adc 

4 BLACKSTONE MFG. CO., 628 Meredith Blac. TOLEDO, O. 


Start Now—Today 


ou. 
rth, says, I 


men, everybody 


The Power and 
ree. Investi ~ now, today. A 


Wonderful Offer 
—— 


Popular Mechanics’ Mixture 
of the world’s best pansies. It costs only 5 cents per 
packet, unequalled by any other, even if you pay 50 
cents per packet. Plants flower freely until autumn. 
Blooms 2 to 3 inches across, full range of color. J 
will send a packet of this pansy, together with my 
new 176 page seed catalogue, 600 illustrations, for 5 
cents in stamps, if you mention Popular Mechanics. 


WM. HENRY MAULE 
1707-09-11 Filbert St. Philadelphia, Pa. 


Safety Razor Blades 


RESHARPENED 
“Good as New— Many Say Better” 


At 30c per doz. by exclusive Keen- 
edge Process known thru-out U.S. 
oe Se: es today with remit- 
tance or write for easy mailing 

wrapper. Money refunded if un- 
satisfactory. Six years in business 

and 100,000 satisfied customers testify to our success. 


KEENEDGE CO., 100 Keenedge Bldg., Chicago, Ill. 


doubtless, has no basis in fact aside from the probabil- 
ity that rain water falling in the winter and early sprin 
could be bottled in a purer state than water gathere 
in the summer, when the air is full of dust and pollen. 
Another of the mountaineer remedies is water drunk 
from a new shoe. This is said to be a cure for sore- 
mouthed babies. Sometimes the parent has to traipse 
nigh across the mountain to find anybody who happens 
to be indulging in the luxury of a new pair of shoes. 


PENNSYLVANIA 


OIL-PROOF 


VACUUM CUP TIRES 


Dry Feet 


No matter what conditions of wetness you may have to work in or walk 
in your feet will be always dry if your shoes are treated with 


KEEPS 


THE FEET ORY 
A liquid rubber waterproofing dressing that makes the leather soft 
and pliable and lengthens the life of the shoes. Colorless 
—contains no oil—not a thing to spoil the shine or to 
harm or discolor the ieather—its base is rubber, the 
perfect waterproofer. Makes the leather, seams 
and stitches thoroughly watertight. For any- 
thing \eather. 
Druggists Shoe Stores 
General Stores—Grocers 
If yours doesn’t carry it send us his 
name and the price—25c for a 30z. can, 
National Rubber Co. 
105 Narco Bidg., St. Louis, Mo. 


MORE MEN WANTED 


Write today! Jobs—good jobs open. We 
offer to teach you in a few months time—at 
a small expense—so that you can start right 
out and make $5 to $8 per day or go into business for 
yourself and make $3,000 to $5,000 a year from the be- 
ginning. Our school is the oldest, largest and best 
equipped trade school in the world. Our free employ- 
ment department takes care of students all the time. 


Men Wanted for These Trades 
Electricity, Plambing, Bricklaying 
Moving Picture Operating, 
Mechanical Drawing 
There are unlimited possibilities in every one of 
these trades. When you have completed our course, 
you will be in a position to demand from $5 to $8 a day 
right on the jump. And if you go into business for 
yourself as a great many of our students do, you can 
make $3,000 to $5,000 a year easily. Some make as 
high as $15,000 and $20,000 a year. You can dothesame, 


Start a Business of Your Own 


You can be your own boss, Hundreds of our 
students have gone into business for themselves and 
are making big money. It’s easy! And our complete 
course fits you to handle every detail of a business of 
your own. Very little capital needed, 


We Teach You at 
Small Expense— 


and in ashort timeto be an 
expert. All you have todo 
is to pay asmall tuition fee. 
Your tools and equipment 
of all kinds are furnished 
free by the school. Easy 
very small cost for payments if d ed. You 
tuition and living ex- can earn your tuition and 
penses. Many of our all ex a month 

out of school. Our instruc- 
tak tors are all practical men— 
experts in theirtrades. We 
occupy every foot of our big 
$150,000 building. You have 
the practical work to do right in the school. The 
school is open allthe year. You can enter any time. 
Day and night sessions. Freeemployment department. 


L. L. COOKE, Director 
COYNE NAT’L TRADE SCHOOL 
Dept. 7192 ,39-51 E. Illinois St., Chicago 

“ The Oldest Practical Trade School in America” 


Free Tools 


We? will furnish all 
the tools and mate- 
rial you use in taking 
our course. You do 
not have to buy any 
equipment. Every- 
thing is furnished 
utel 


Send This FREE Infor- we 
mation Coupon = g —FREE_ COUPON 


Don’t delay. Let nd 
you oor £ L. L. Cooke, Director 
an 


full particulars of 
our remarkable offer. Coyne National 


Let us help you make rade School 
& success. ed 7192 
39-S1E. St., Chicago, Il, 


Mail the 4 GENTLEMEN: Without any 


coupon send me your es cata- 
offer to men — ail trea. —— 
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Just a“Twist of the Wrist” Starts or Stops the Mach | ine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at acost of 2c a week for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaying the women free to do other work while the machines are doing the washing. 


The 1900 Motor Washer 
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2c a Week Pays Wash Bill! | 


Electricity or Water-Power Does the Work | 


Washes a Tubful in Six Minutes! 


Handles Heavy Blankets or Dainty Laces 
The outfit consists of the famous 1900 Washer 
jwith either Electric Motor or Water Motor. 
jYou turn on the power as easily as you turn 
on the light, and back and forth goes the tub, 
washing the clothes fordear life. Then, turn 
a lever, and the washerdoes the wringing. All 
so simple andeasy thatitis mere child’s play. 


‘A Self-Working Wringer Free 
With Every Washer! | Doing the wringing with 


Wringer. We guarantee the perfect working of both. 1900 Electric Motor Washer 
bes extra charge for is one of 


the 

nest made. Vrite for OOK and 30 Days’ FREE TRIAL OFFER! 
m’tdoubt! Don’t say it can’t The free book proves thatitcan. Butwe 
io not ask you to take our word for it. Weoffer tosend a 190 Motor Washer on abso- 
Jute Free for an entire month to any responsible person. Not a cent of secur- 
ity—nor a promise to buy. Just your word that you will giveit atest. We even agree 
to pay the freight, and Mili take it back if it fails to do all weclaim for it. A al 
ycard with your name and address sent to us today will —— you the book free by re- 

turn mail. Al! correspondence should be addressed 


1900 WASHER C0., 6005 Court St., Binghamton, N. Y. 


Or, if you live in Canada, Write to the Canadian Washer Co., 355 Yonge St., Toronto, Canada. (23; 


—Rich with latest experiments—newest 
methods and ideas for elptal ch aaion poultry and egg produc- 
tion. Eight vitally helpfu 


Cyphers Incubators poe Brooders 


—the World’s Standard Poultry Basie 
ment. Substantial, fireproof, depen 

able machines that insure best results 
—no heat or moisture troubles. 1913 
poomises to bring greatest demand, 


in years. Be propane to get your share! 
Write for big free book. 


CYPHERS INCUBATOR COMPANY 
Depart Buffalo, 


WOMEN IN COLLEGES—Of the 607 colleges re- 
CYPHERS porting to the commissioner of education in 1904, 313 
admitted both meri and women, 121 admitted women 

3 only and 130 men only. Of these students 71,000 were 

¢ OMPANY ~ men and 31,000 womeri. Even in the technical schools 


there were 1,000 women to 14,000 men. The propor- 


19 13 Poultry Guide os women is very much greater now.—New York 


GREIDER’S FINE CATALOGUE 
om Selling just what you and calendar of pure-bred poultry for 1913, la 
need to know. Fully i  o pages. Tells about mang pages ot pou ultry facts, different breeds in natu 
colors. ‘illustrated and described. Incu- 
bators and brooders, low price of stock and eggs for 
hatching. A perfect guide to all poultry raisers. Send 
10c for this noted book. 
B. H. GREIDER, Box 2, RHEEMS, PA. 


How I Bred $50 to $1,600 in 2 years 


I want to tell you how one man took $50 worth of m 7 kind of 
ultry and in two years multiplied them to sixteen hundred 
flo lars in value. He was a novice and started in a box stall. A 
true and convincing story, told by the man himself. You can 
io the same, or start smaller and grow. More experiences of the 


t prices and largest poultry profits 


ment 161 N.Y. 


same kind, illustrated. Ask me for the book. It is FREE. 


hatches, chicks come out strong and vigorous. achines 
costing $20 to $45 do no better work. 


Let me send you my Poultry Guide and Catalog to show you the 28 

Special Queen Points— reasons why it’s the best incubator that can Fas 
built. Built to last 25 years and sold on a money-back guarantee. Write 
any National Bank in Lincoln about my standing or dealings. Distributing 
houses in extreme East and West mean quick deliveries. Book free. Address 


P. M. WICKSTRUM, Incubator Man, Box 177, Lincoln, Neb. 


RICE, 229 Howard St., MELROSE, MASSACHUSETTS. 


POULTRY 


Almanae for 1918 has 224 pages with many colored 
one of fowls true to life. It tells all about chickens, their 
prices, their care, diseases and remedies. All about Ineuba- 
ters, their prices and their operation. All about poultry 
houses and how to buill them. It's an encyclopedia 
chickendom. You need it. Only 1ée. 


c. Box 1107, FREEPORT, ILL. 


-55 BUYS 


WORLD’S CHAMPION 
140- E g Incubator 


Double cases all copper tank; nur- 
sery, self-regulating. Best 140. Chi k hot-water 
brooder $4.85. oth 
ordered together ‘$11. 
tisfaction guaranteed. book today. 


Belle City Incubator Co., Box 164, Racine, Wis. 


igh prices and big claims are giving way 
before the Queen’s record. You can’t buy a 
better incubator at any price. The Queen 
applies hatching conditions correctly. Big 


SAVE $10 TO $12 


| 
Write for 
FREE Book 
jj 
= 
1000 Water Motor \— 
| 
Ta 
P KO) 
a! 
<9 
The High Class Incubator || 
, = Sold at a Fair Price Ne 
| 


6 


Ste Perm we ** 


POPULAR MECHANICS 


4 0 WITHOUT 


A FIRE 


Cut out the drudgery. Save time—labor—fuel. 
. No walking back and forth to change irons— 
always the right heat for the bestwork if it's an 


IMPROVED MONITOR SAD IRON 

= Self Heating. Satisfaction Guaranteed 

Over half a million Monitors in use. 

¢ Strong, simple, easy to operate. Heat 
regulated instantly, no dirt, no odor. 


agents, to $20a Day 


No experience required. Every household a 
prospect. Sells almost on sight. NOT SOLD 
IN STORES. Martin, Tenn., made $5000 inl 
year. Trimmer, Ill., writes, ‘‘Sold 12 in 10 
hours."’ Mrs. Nixon. “ig * made $14 in half a 


é 
Exclusive ~ or 
The Monitor Sad Iron Co. , 203 Wayne St. . Big Prairie.0. 


HESS LOCKER 
The Only Modern, Sanitary 
STEEL Medicine Cabinet 


| orlocker finished in snow-white, baked 
everlasting enamel, inside and out. 
Beautiful beveled mirror door. Nickel 
plate brass trimmings. Steel or glass 
shelves. 


Costs Less Than Wood 
Never warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


Should Be In Every Bath Room 


Four styles—four sizes. ‘To recess in 
wall or to hang outside. Send for illus- 
trated circular. 

R 1Stee) HESS, 910 L Tacoma Bldg., Chicago 
dicine Cabinet Makers ef Steel Furnaces. Free Booklet. 


COLLEGE-CLUB & FRAT. PINS 


Catalogue inColor Free. [EVERY Pi 
Chas.K. Grouse Co.Mf; 
NORTH ATTLEBORO. SS. Box B10 
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stands ready to settle the difficult problems which con, 
stantly arise in every power-house—large or small. Few 
engineers, however experienced, can hope to successfully 
overcome, unaided, every one of the various obstacles 
arising in their daily work, yet many have no opportunity 
of securing expert advice—they have no one to assist 
them and are forced to experiment at the expense of 
valuable machinery. It is for just such men—men io 
charge of the operation of power stations or who are in| 
any way connected with the electrical trade—that these 
books have been compiled, Assisted by this great refer- 
ence library, you need not be dependent upoft the advice 
and suggestions of others—you can act for yourself, con- 
fident that you are backed by the knowledge of thirty-two 

the biggest electrical engineers in country. This 
library is of value to the student, worker or expert. but its 
exhaustive treatment of electrical “troubles” and their 
remedies makes it invaluable to every electrician or man 
in charge of a small power station, 


The American School’s Cyclopedia of 


Applied Electricity 


contains 3,200 pages; 2,600 full-page illustrations, diagrams, formu- 
las, etc., with a special cross index for quick reference. The seven 
clear type on special quality paper. 


Subjects Covered by These Great Books 

Theory, Calculation, Design and Construction of Generators and 
Motors—Eleetrical Measurements— Electric Wiring—Electrie Welding 
— Types of Generators and Motors — Management of Generators and 
Moters — Storage Batteries — Electric Lighting — Alternating-Current 
Machinery—Station Appliances— Power Stations—Power Transmission 
— Central Station Engineering — Electric Railways, ineluding Single- 
Phase — The Electric Telegraph — Equipment, Systems and 
—— — Wireless Telegraph and Tel 

Telegraphone, ete. 


An electric motor to gently vibrate a fruit tree 
so that the sap flows to the buds and blossoms and 
enables them to resist frost has been patented by a 


Colorado orchardist. 
MAKE BIG INCOME 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting. 
Start Now. Write for big 32 page Free 
Illustrated Booklet and learn how to do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 


311 Jokes Riddles, 73 

To Entertain Ley 91 Parlor Amusements, 
21 with Cards, 7 Recita- 
tions, 3 
Secrets, 


12 Funny Readings. 
352 ‘Money Making Secrets. All 10c postpaid 
DORN, 709 S. St., Dept. 17, CHICAGO, ILL. 


Boys’ GwnToy Maker 


Tells how to make a Talking Machine, Camera, Electrical 

Motor, Bicycle Boat, Canoe, Boomerang, Bobsled, Wind Mill, 
Microscope, Water Wheel and Motor, Stilts, Toboggan, Snow 

—— rand Sail Boat, Telephone, Electric Bell, Railroad, Wind 
Mobile, Paddle Raft. Traps, Kites,etc. All 10c, pos’ 

4. C. DORN, 707 So. Dearborn St., Dept. 38, CHICAGO, ILL. 


Health ? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
condition, at cost of 2c a bath. obinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever made for the home. 
Great $2 Book Sent 3 The Ph ph 


This Complete Cyclopedia Sent Free 


The complete seven volumes, not a sample volume, will be sent, ex- 
Press prepaid, for seven days’ free examination; returnable at our ex- 
pense if the books dp not contain the information you want. Ifyou keep 
the books, pay $2.00 seven days after receipt and then §2.00 a month 
until you have paid the special introductory price of $19.80. The regular 
price of this great Cyclopedia is $35.00. 

Just fill in and mail the coupon. It won't cost you a cent to examine 
the books. We know they'll be worth many times their cost to you. 
Mail the coupon now and you'll receive your books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year's Consulting Membership, regular 
value $12.00, entitling you to the free advice of a staff of Electrical 
Engineers. This will give you practical help in handling working 
problen.s which are too specific to be taken up in detail in the Cyclopedia. 
There will be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send me Cyclopedia of Applied Electricity for seven days’ 
free examination. I will send $2.00 within seven days and §2. myeee | 
until I have paid $19.80 ; otherwise I will notify you and hold the books 
subject to your order. Title not to pass until fully paid. Pop.Mech. 2-13 
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1 HORSE POWER 


Fairbanks-Morse 
Jack of All Trades 


Kerosene 


I absolutely know that it will wear longer and do: more work 
than any other engine of the same size you ever used. That’s 


why we sa you 
TAKE 1 

Send us of 
the ni price or 


and the balance to y yourself, small monthly payments or 
a six month’s note, just as you like. M P 
No Limit Guarantee! fccreutsecnrn | | Halt the Co 
is guaran rfec 
the Half the Cost 
test value that you 
can secure for the money. No 60-day or - 90-day, or one-year guar- 


antees. No matter when-5 years or 10 years from the time = oy about i: gallon of kerosene 
uy your engine — if it proves defective in any way, we : 
coal oil) per horse power hour 


Big 48 Page Catalog FREE! 


Also other types and sizes 

If If you are thinking of buying an engine, any size from 144 to 12 2 -4- 6 H. P. Write for Catalog 449 XN 
don’t invest a single dollar until zea get our prices—the 
AF you ever heard of — and our bi 


Engine Catalog. It will save you from fob u's 00 sure. Fi fe Fairbanks, Morse & Co. 


send for it today. 900 S. Wabash A: icag 
GEO. E. LONG, General Manager 


OTTAWA MANUFACTURING co. Fairbanks Scales, Oil and Gasoline Engines, Oil Traction Engines, 


Pumps, Water Systems, Electric Light Plants, Wind Mills, Feed Grinders. 
946 King Street, OTTAWA, KANSAS 


$50 t $300 SAVED MUSIC KILLS MEN YOUNG—Painting and sculp- 
ture are music kills men 

ubert, with a is wealth of song, died at 

Direct 1; who danced and laughed his melodies into 
in every township. can. save $50 $300 onmy High From My being, sted, Bizet, the 
ty Factory | Scissoha survived to 88; Chopin, who loved life so wal 
Si es Ss poe engines in car- Satisfaction | had done with it at 39, while Weber expired at the 
> or Money Back | 28¢ of 40, and Schumann at 46. But Verdi lived and 


Wri r flourished as a nonagenarian.—St. Louis Post-Dispatch. 
Price and quality ek, for themselves < rite for special 


proposition to 10 5 M A LL ENGINES 


or more men. Send Steam, Gas and Gasoline. For 


for my big BOOK FREE. UP Amateurs and Mechanics. Cir- 
culars for Stamp. Big Catalogue 


Engines, Small Power Machin- 
Wn. GALLoway, Pres. ery and Electric Light Plants, 


y WM. GALLOWAY CO. es nate 2 Lights up. Sent for 10c (coin 


preferred). Refunded first order. 
1965 Galloway Station ; AMATEUR MECHANICS SUPPLY CO. 
WATERLOO, IOWA 860 G Monadnock Blk. CHICAGO 


SAc Runs this 6 H. P. Engine for a 
10 hour day on KEROSENE 

| By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 

Many other strong points; force-feed lubrication; uniform speed; 

sight-feed fuel supply; automobile muffler; no cranking; runs 


either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


= WE PAY THE FREIGHT 
ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 
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WE SAVE $50.000 


A YEAR IN BUILDING 
gas GAS E N ES 


i) well on our property which 
furnishes us absolutely free all 
y the power, heat, light, water, 
compressed air and foundry 
fuel and fuel for the test floor. 


Just think of it! Enough profit in 
itself for every engine we make. 
you still wonder why the Famous 
WITTE engine built by a 43-year 
old firm, the same old engine it 
always has been, but with many 
refinements and improvements, the 
standard of America, can now be sold to you at the 
COST PRICE OF OTHER MANUFACTURERS? 


Profit fi b 0 Share with us this im- 
ro | | ur 00 Cc gn saving and get 
a well-tested engine. 

w <T* see it costs us nothing to run it under full load for 6 whole 
days on the natural gas and then by merely changing to a gas- 
oline valve we finish the test on the fuel that you will run it 
on. That and the beautiful workmanship and good materials 
used is what makes the FIVE-YEAR GUARANTEE really 
worth something. Anyone can write a five-year guarantee, 

but what you want is an engine that HAS ALREADY GOT 

THE FIVE-YEAR STUFF IN IT—the engine that will 

run for 20 years just as well as it will run five, and an 
engine on which you don’t have to enforce the guarantee. 


WITTE Engines Use Any Fuel 


From gasoline to kerosene or gas. In our 54 styles and 
sizes, we offer even more. We can give you one tank- 
cooled, hopper-cooled, or with pump circulation. The 
construction is such that you can change even in later 
years. Over 75 per cent of our engine orders are repeat 
orders from old customers who buy either for themselves, 
their friends or relations; also elevator companies, mining companies 
and many others who need large numbers of engines. We have 
hundreds of letters from these old timers thanking us for our 
Promptness in furnishing them repairs for the engines which they 
have had in use for 25 years and congratulating us on the low prices. 


The FACTORY PRICE is YOURS # ™=™ 


WITTE engines you see are are built fs in parts and it is WITTE IRON 
the world with a pieces WORKS co. 
to practically rebuild an entire engine. ause 
ED. H. WITTE these pom parts, which are liable to wear, 1749 Oakland Ave., 
who for 25 years has done nothing but were built right IN THE FIRST PLACE with KANSAS CITY, MO. 
make gas engines and who personally the expectation of being renewed. That i a. 9 
guarantees every engine he makes. the difference between a properly -_ GENTLEMEN :—Without any 
structed engine and one madeto sell only. o obligations to purchase or 
Dealers may tell you they have better engines, but remember we are interested in pay for anything, please send 
giving you a good engine at the factory price, while the dealer is only interested in me your free catalog. Also 
selling you something that has an extra profit for him. Cut out the middleman , send full particulars of your 
wherever you can. For he is a non-producer and gives you nothing but hot air. FREE TRIAL OFFER. I needa 
You can buy with a two cent postage stamp the best engine in America—one that 
does not require a traveling salesman — built by a practical gas engine builder H. P. Engine. 
of 25 years’ experience — sold on a 60-DAY FREE TRIAL. Clip off the 
coupon and send it to us for the catalog and money-saving proposition. 
State size and style wanted. 


WITTE IRON WORKS CO., 
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Will a Small Engine Do Your Work? 


Good small engines are an I H C specialty. : 
Just as much care is taken in the building of a 1, 2, 2%, 3 or 7 
4-horse power I H C engine as is given to the largest sizes. 

Small I H C engines, accurately and carefully 
constructed, all develop more than their rated 
horse power. That means that they will pull any 
load up to their rating, without belting down or 
over speeding. Their capacity for work thus 
adds years to the life of I H C engines. 

Bakers, plumbers, confectioners, printers, 
sheet metal workers, butchers, launderers, ma- 
chinists, model makers, and men in many other lines of 
business can use to advantage the smaller sizes of I H C 
engines, operating them on gas, gasoline or alcohol, as 
may be cheapest or most convenient. 


I H C Oil and Gas Engines 


are made in all sizes from 1 to 50-horse power. Every engine is thoroughly tested before shipment 
and guaranteed perfect. They are made in all styles, horizontal and vertical, air and water cooled, 
stationary, skidded and portable. If a good small engine will do your work, investigate I H C 
engines. Catalogues and full particulars sent on request. Address a post card. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


(INCORPORATED) 


16 Harvester Bldg. CHICAGO USA 


ae THE MOST WONDERFUL CRYSTAL—Possibly 
66 the most wonderful, as well as the largest, crystal in 

the whole world is the one exhibited in the Boston 
Museum of Fine Arts. It was found by explorers in 
the mountain of Antake-Muko-Yuma, in Japan, in 1876. 
It is about 14 in. in diameter the long way and 12 in. 
in thickness, weighing about 18 Ib. Other crystals in 
different museums are large and handsome, but. nothin 
like the Antake-Muko-Yuma stone.—Philadelphia No: 
American. 


I Am Yours for $4950 
types and sizes 

to meet every engine need. : 

Simple to operate— low fuel Engine 

cost — substantial construction. Perfectly balanced, 

stead reliable. branches and stocks 

everywhere. you expect to buy an engine our ex- re ys we 

pert will tell you what is best and cheapest for you. ter Churn, or any machi 
INTERNATIONAL GAS ENGINE CO., : Inclose 2c stamp for reply. 
SIEVERKROPP ENGINE CO., 1224 18th St., Racine, Wis., U.S.A. 


_. Remember, the ““ UNITED STATES” is the only Engine which stands on 
its feet—-not a Horizontal or Standard Vertical. Explosions occur low down 
, and shock is transmitted directly into the earth — not into the engine ! Result 
is: (1) Violent vibrations entirely overcome; (2) Bulk and weight greatly reduced; 

(3) Saving of 50% in fuel; (4) The only practical portable engine made; (5) all parts in sight, 
easily understood ; (6) Lubrication by gravity, the only sure way — (7) Absolutely frost proof. In order 
to prove all these claims—and many more points of special merit—we earnestly invite you to 

° Your credit is good with us. T 
Test It Now At Our Risk 30 Days Free 
and, if satisfied, pay us part cash, balance on terms to suit. All sizes—2 to 50 H.P.—single and double 
cylinders. Burns Gasoline, Kerosene, Gas, Distillate. Thousands of users say that U. 8. Engines are 
world beaters. Why should you think of buying any other engine? 
rite for Free Catalog and Our New Easy Payment Plan 


UNITED STATES ENGINE WORKS, 502 Fifteenth Place, Chicago, Ill. S/ 
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Built on The ONLY Correct Principle gy 
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\ 


OTTO GAS ENGINES 


STANDARD FOR 36 YEARS 


2 Horse-Power Horizontal, Hopper- 
Cooled Self-Contained Engine 

This type has been designed by 
usto meet the demand for 
a low-priced but reliable 
engine for intermittent 
work. Equally available 
for operation 


of centrifugal (* 
pumps and \ Af 
other styles of pumping rigs and machinery. 
Engines built in all sizes up to 300 H. P. 


SEND FOR CATALOC. DEALERS WANTED. 


OTTO GAS ENGINE WORKS 


3420 Wainut Street PHILADELPHIA, PA. 


Use My 20-Year 


Engine FREE 


The only gasoline engine 
with the marvelous strength 
of vanadium in it. The only engine that can stand 
up under sensational 20-year guarantee. Use this 
great engine 10 whole days absolutely free without 
a cent down, to prove that it is the best and most 
economical engine for your work ever brought to your 
notice. Write for particulars of this great offer today. 


VANADIUMIZED ENGINE 


My venotiomisins process isthe marvel of engine building. 
Vanadium has the 4 of making iron tougher, stronger 
and more durable. y vanadiumizing process has made my 
sensational 20-year guarantee possible. Write today for full 
description of my great engine and bottom bed rock factory prices. 


L. C. Kuhnert Jr. Co., Dept. 5246, Chicago, Ill. 


MOTORS FOR FOR BOATS. 


engines. ALSO 3RTO 
Guaranteed by a big responsible concern. Write 
for big pe pe and shows you all about 
these high grade motors and how they are made. 


GRAY MOTOR CO., 298 G. M. C. Bidg., DETROIT, MICH. 


g. WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . 30 Ibs. 
6H. P. Double Cylinder. . 60 Ibs. 
OH P. Four Cylinder . 100 Ibs. 


Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service. 
Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze bearings. 

THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


“THE MUNCIE” 


A Real Oil Engine 
Produces power perfectly 
on the cheap- 
est fuels 
known— 
crude oil — 
fuel oil— 
kerosene. 
Low consumption— 
close regulation. 


Muncie Gas Engine & Supply Co. 
1227 Main St., MUNCIE, IND. 


—= Great Engine 


We will ship you any one of Schmidt’s 
Chilled Cylinder Gasoline Engines for 


a 10 days free trial. Your choice of sizes, 
horizontal or upright, water cooled or air cooled. 
Then, if you don’t want it send it back at our 
expense. If you wish to keep it, pay as low as $7.50 
and you can pay rest in easiest monthly payments. 
You get the engine at the Rock Bottom Price—the 
same price that even the wholesale dealer has to 
pay. nd coupon or a postal card for full particulars. 


Ten Days’ 
Trial F REE We carry a complete 


Think of it. You may | line of engine acces- 
try outagenuine Schmidt’s 
Chilled Cylinder Gasoline En- ote outfits, wash- 
gine on your own place for rJ0 ing machines, feed 
full days absolutely FREE. We th grinders, etc. You 
want you to or yourse e have your choice 
wonderful Chilled Cylinder, Ben may nave y 
Schmidt's new oiling device, the of any of them at the 
valvelesscarburetorandtheother | rock bottom price. 
exclusive features that make | Pay for them on the 
Schmidt's Chilled Cylinder en- easiest kind of pay- 
the ines and ments. Send the free 
cient engines in worlc A 
choice of sizes— horizontai orap coupon for catalog. 
right—water cooled or air cooled. 


Take a Long Time to Pay 


If you like the engine after trying it out for 10 whole days 

keep it and take a long time to pay for it on easy monthly 

nts. You pay only the rock bottom price qa» gua eum 
come 


FREE BOOK 
COUPON 


All Kinds of 
ACCESSORIES 


even the wholesale 
dealer must pay. Schmidt's Chilled Cylin- 
der Gasoline Engines are absolutely guar- 
anteed five years. The biggest bank in 4. — 

Iowa backs our $1000 c *halle snge offer. Schmidt Bros. Co. 
Send the Free Coupon for Ben Engine Works 


Sak ont Dept. 1192 
Schmidt's Book your nam Davenport, lowa 
free and we wil you} n 

midt’s new boo! to NTL 
Power.”’ Tells yes about gasoline’ wonder- 


tion 


pointers that you should e. We 
also tell you all about won- to on ‘Schmidt 
ut mie’ 8 Bros," catalogs and full perticu- 
ille: ylinder Gasoline En lars ree trial and eas: y pay- 


Free cx coupon today— . All Ir'free and pos 


diately while this offer 
Schmidt Bros. Co. 
Engine Works 
Department 1192 


Davenport, 
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ELGIN 


Thin Model 12-Size 


17- Jewel 


| This Month, we want to send you this fine 
$30.00 Elgin Watch, a very thin model, 

12-Size, 17-Jewel—the Classiest Gent’s Watch made ; 

iP today and yet one that has long & 

4 been the Standard Watch of the ‘ 

World, complete with Double Strata 
Gold Filled Case, fully Guaranteed 

for Twenty-Five Years, on 


$950 


\\\\ 

P. 8. HARRIS, 
Pres. Harris-Goar Co. hig is the watch that will appeal to you instantly— 
and if you yourself don’t say it is the biggest Elgin Watch bargain you ever saw, send it back at 
our expense, If you wish to keep it the way is easy. Pay us only $2.50 and the rest in simi 
amounts each month. No interest—no security—just common honesty among men. We 
want you to see for yourself that this fine 17-Jewel Elgin is better than other watches costing 


tmesasmucn, SENG for Our Big Free 


WRITE TODAY for particulars and we willsend you our new FREE WATCH AND DIAMOND BOOK, also 
our book called “Facts vs Bunc” or all about the watch business both at home and abroad. Write today, 


HARRIS-GOAR CO., Dept. 703, | Kansas City, Mo. 


The House That Sells More Elgin Watches Than Any Other Firm in the World. 


3 it. in 
BOAT OWNER ON | . in the world. Carried in pocket or oom as watch 


SSORIES ¢ / exclusive territory. 
LARGE CATALOG FREE. SEND TODAY | Address LUCKY HORSESHOE BANK, Room 823, Flatiron Bidg., NEW YORK 


LACK AMOIOR S Moving Picts 


THE WORLDS SIMPLEST 


for all boats. ated by anyone. 
Complete Outfits ready for Rowboat or Schooner. GUARANTEED 
TWELVE YEARS building, perfecting, success with THE ONE 
TYPE. Write to Originators of VALVELESS for new “ MARINE 
BOOK,” a liberal Edacator to all, free. Address Department M. 
LACKAWANNA MBFG. CO., Office and Factory, Ballston Spa, N.Y. 


Put $12.00 in Your Pocket 


Act as your own agent and buy your marine motor direct from the factory. 
No need to pay the other fellow commission for telling you what you want. 


L. A.Motor and Complete Outfit $3 6° 


as Shown, Direct from Factory to You 
FREIGHT PAID to any R. R. Station East of Rockies 
Price Freight Paid to Pacific Coast, $39.75. Sold on thirty days’ trial and 
a year’s guarantee, direct from factory toyou. Wetake the risk. This 
motor sells itself. You cannot buy its equal elsewhere for a third more. 


Good Times Guaranteed—Get Posted 


Motor boating is fascinating, healthful, economical and satisfying. 
Remember this is a high grade, guaranteed, 1% h. p. motor, suit- 
able for any small boat up to eighteen feet. We make also sev 
larger models, all sold strictly on trial. Write for catalog. 
Lockwood-Ash Motor Company, 722. 
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Come Evinrude 
With Me. 


HE jeys of sum- 

mer outings are 
but half told unless 
you know the ex- 
quisite pleasure of 
gliding through the 
water in a motor 
driven row-boat. 
This delightful recrea- 


tion is offered to men, 
women and even to 


MARINE ENGINES of the eaey-to-operate 


are all of the four stroke type, slow 
medium speed, high speed 3 to 125 Soar Meron 
They Excel in Reliability is carried in @ canvas case just like a satchel, it 
t 8s wherever you travel a tt 
The Buffalo Book tells the whole story. If a ‘sow-beat, rented or your . own, tn bens than 


you want it, send us your name and address. one minute. 


PACIFIC COAST AGENTS: 


San Francisco—Buffalo Gasolene Motor Co., Jas. B. Blair, Mgr. 
Seattle—Woodhouse Gasolene Engine Co., 62 Marion Street. 
Vancouver, B. C.—Vancouver Ship Yard, Ltd. 

Victoria —G. Harold Grant, Grants Wharf, Ellice Point. 


It is weedless and drives a boat 8 to 
10 miles an hour. It is reversible 
and starts with a swing in- 
stead of being cranked. 

Catalog illustrating its 
many uses, on request. 


Evinrude Motor Co. 
426 Walker Street 
MILWAUKEE, WIS. 
Members of Nat'l Ass'n 
of Engine & Boat Mfrs, 


New York Salesroom 
260 West Broadway 


Buffalo Gasolene Motor Co. 
1293-1305 Niagara Street, Buffalo, N. Y. 


Two thousand accurate photographs a second is 


‘ber || THE ONLY COOLED VERTICAL AERO- 
RED in AMERICA 
BAY STATE MOTORS 


The Kemp Air-Cooled, 
**Perfect Simplicity’’ and ‘Simple Perfection’’* are the results, the most efficient and 
embodied in these Motors, of 15 years devoted to the developing reliable motors, are 
ot these essential characteristics, which enable us to put built by the best skilled 
on the market a reliable and economical motor at a reason- heal hs a a 
able price. Write for catalog, stating size and type (2 or mechanics, only the best 
4 cycle) of motor wanted. We also furnish castings for materials and equip- 
these motors. ments being used; guar- 


BAY STATE MOTOR WORKS anteed to give absolute 
Successor to satisfaction; are light 
A. J. HOULE MOTOR WORKS 


and strong, one of the 
580 South East Street, HOLYOKE, MASS. first steps considered by Aeronauts, The simplicity and ease 


ATS OF of adjustment is another great factor; they contain longer bear- 
= Ao Me. agg Build Your ings and less parts than any other aeronautical motor manufac- 
; Own Boat tured; have no radiator, therefore no radiator head resistance 
e no pump, no water ; an economical fuel saver, easy to start and 
Save the bost build- control ; can be mounted on any plane with ease. Send for our 

on catalogue and most liberal prices before buying elsewhere. 


finished boats. With ordi- 


are youccan builds» || KEMP MACHINE WORKS “UNGIE, INDIANA 


nary ¢ 
rfect a craft as youcan buy. Every Dunphy 


is set up in shop, each rib is properly 
it in lace, beveled, marked an securely stayed. keel 


teres lin of oats im or | | YO FIND IT WRITE BUREAU OF 
DUNPHY BOAT MFG. CO. eau rare. wis. || INFORMATION, POPULAR MECHANICS, CHICAGO 


.. On or Off in Five Minutes 


’ Makes a Motor Boat of ANY Boat 
AND also “makes good” on shore 


/ Here is the famous original Portable marine motor, now adapted for also 
y runn ing a hundred different small machines ashore. Simple—light—strong 
—SoO ON THIRTY DAYS TRIAL.—Money back if you say. 


“PORTO” the Marine and Stationary Engine 
Combined—TWO MOTORS IN ONE 

A reliable 2 h. p. motor that will drive an 18 ft. rowboat 7 miles per hour ' . 

for 4 hours on a gallon of gasoline, or in five minutes can be mounted for use in shop, 

laundry, barn, or any other place desired. Write Quick for new “Two-in-one” catalog, 

mailed free. Orders filled in order of receipt. Don’t delay. 


WATERMAN MARINE MOTOR CO. 1507 Fort St., W., DETROIT, MICH. 


Please Mention Popular Mechanice 
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MULLINS CEDAR CANOES 
CANT SINK 
Famous Yaleand Harvard Models, high- 
est grade material, finest finished—the 
strongest, staunchest, handsomest ca- 
noe built. When equipped with Mullins 
Patented Buoyancy Pads, these canoes 
have sufficient buoyancy to float when 
capsized or filled with water and keep 
two people afloat. Open Gunwale 
Construction—Keel—Heavy Pressed 
Bronze Bang Plates protecting stems. 


Magnificent catalogue, illustrated 
in colors—free—postpaid. 


THE W. H. MULLINS CO., 362 Franklin St, Salem, 0. 


SOME SERVICE 
Especially when you know that this is a 52 ft. 
coal Barge loaded with 16 tons of coal and her 


enginea 10H. P. Roberts. This 10 H. P. Roberts 
is a two-cylinder 4x3%4 and weighs only 260 lbs. 


NEVER BACKFIRE 


21 models, 3 to 125 H.P., 1 to 6 cylinders 


Roberts Aeroplane Motors 


4cyl.50H.P. G6cyl.75H.P. 6cyl.125H.P. 


MARINE OR AERO MOTOR CATALOG FREE 
ON REQUEST TO 


THE ROBERTS MOTOR CO. 


1419 Columbus Ave., SANDUSKY, O., U.S.A. 


SCRIPPS 


MARIN POWER PLANT 


4 
On September 12th 
the 35 foot motor boat 
it,” equipped with a 16 
horse power, two 


in the history of motor boating 
Crossing the Atlantic, the “De- 
troit” averaged 6 miles an hour, 
the motor turning over approximately 
480 revolutions a minute: traveling from 
New York to Queenstown in 21 days and 
16 hours. No marine motor has ever before 
been given such a strenuous test. Some 
idea of the work done will be gained when 
itis stated that the motor made a total of 
8,799,960 revolutions and each piston 
traveled over 5453 miles. The power plant 
used was a regular stock model, 
SCRIPPS MOTOR COMPANY, 650 Lincoln Ave. Detroit .Mich 
Scripps motors are 4 
carried in stock in 


MOTORS Ano 
| 


~ 


Engines,2t040 HP,284 cycle,always in stock 


| 
Ask for free or Boat Catalog, Address Dept _ il 
| 
PALMER BROS..Cos Cob, Conn. | 


Get This Power Boat at Maker’s Prices 
BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 
This Toppan Power 
Dory as illustrated 
above is made of 


T 
AT QUOTATIONS. _3 Haverhill St. BOSTON, MASS 


FREE! 
Our 1913 Catalog 


will be sent free. upon 

request to any address. 

It contains illustrationse 

of our 17 different 

Little Giant No. 4 models of the most 

8 to 10 H.P. efficient engine ever 

made. It gives you detailed descriptions of the Strelinger 
four cycle, heavy duty Marine Engines, 4 to 40 H. P. Of our 
Little Giant two cycle, three port, general utility Marine 
Engines, 1 to 16 H. P. and of the Junior line of Stationary, 
four cycle engines, 1 to 11 H. P. This catalog is concisely 
and clearly written and contains information that you 
should have—write for it now while you have it in mind. 


STRELINGER MARINE ENGINE CoO. 
171-175 Woodbridge W. DETROIT, MICH. 


‘ 
4 
| 
is 
| 
¥ 
anteed 
Scripps engine, com- erials and is t 
TE, ARES pleted its 7000 mile voy- “ieirit0th water boat of the 
Ss eee / » eee age from Detroit to St. “i. world. Safe and reliable—used by U.S. Government in all departments. Send 4c 
Petersburg, successfully ac- in stamps for catalogue. Ask for prices and facts about Toppan Reversible Mo- 
paces »* omolishin a feat unequalie 7 tors, built with 2, 3, 5, 8and 12 Horse Power—and if you want to build your own 
/ dory, saving exactl 
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This is an opportunity for 
you to make $5000 this year 
as a high grade salesman. 
No experience necessary. 
No delay. No charge for 


Territory. No competition. 
Exclusive field. Success 


assured. Remarkable offer. Read every word 
carefully. Get an appointment and get started 
without delay. 

We are appointing men every day to manage 
our business in local territories. We n 
good, honest men who are willing to work— 
and we will give you today this opportunity to 


Make $5000 This Year 


ing how it removes stiffness 
It is the chance of a lifetime. You will be in ements player 
business for yourself. You will be own cost twice 

boss — independent, abundant had it.” 

position—and your time will be your own. At co 

or traveling —all or spare time — get an appoint- 

ment immediately and commence earning money 

next week. 


THE SWEDISH VIBRATOR 


An amazing scientific inven- 
tion. Endorsed by 
athletes, actresses, judges and 
thousands of men and women 
who have used it. Agents and 
Salesmen are wiring orders. 
Enthusiasm is unbounded. 
Every man and woman making 
money fast and easy. 100,000 
already sold, 1,000,000 to be sold 
this year. Secure territory at once. 
Mail yourapplication today, stating 
county you desire. This is the one 
important thing today—do it now, 


The Swedish Vibrator 


Most amazing seller ever invented. A new propo- 
sition for salesmen. Endorsed by the highest authori- 


ties of the world. A machine for home massage ELSIE JANIS, tne Gainty, and 
and vibratory treatment. Can be operated by simply hice things 1 ‘could and dy 
attaching to electric lamp socket, or by ordinary dry fannot write. a= I would not 


Champion Wrestler of 
the World uses the Swedish 
Rhythmic Vibrator and says: 

** For limbering up, keeping in 
muscles, there is nothing that 
equals or excels the use of a | 
Swedish Electric Vibrator 
always use one in my training an 
I certainly find it a sii and 
help. It reaches the seat 
stimulation and gives me r- 
fect circulation. fis use 
the = 


Being firm believer in 
e, rious 
a, but did not 
find one A enough efficiency to 
withstand the severe use I put 


its use to all athletos and those 
who desire health and strength.’’ 


THIS 


is open to anyone who wa 
money and is willing 
work. We furn 
instructions that 

start immediately. 


THE SWEDISH VIBRATOR CO., Dept. 59, 2 


batteries—in cities, towns,countryany where, every- 
where. Needed by every man, woman and family. 
Anyone can use it. Get complete literature free and learn the 
wonders of this brilliant invention—a machine that gives 30,000 
thrilling, invigorating, penetrating, revitalizing vibrations per 
minute. One-minute demonstration gets the order. Irresist- 
ible desire to own it once you feel the living, pulsing touch of 
its rhythmic vibratory motion. Sold upon five-year, cash 
certificate guarantee and 30 Days’ trial. 


0 Throw away the little novelties 
1 50 % Profit = which you have to make jyua 
en 


don't see 


or twenty sales a day to 
pay expenses. Become a real y~ hd and make real and 
quick and big money. 
a week. Many averaging four, five and even ten a day. 
This is actually the most brilliant, easy and high class propo- 
sition that has ever been offered to wide awake agents, 
general agents, and managers. 


Get free literature and com- 

on t e ay plete information at once. Send 

just your name and address on 

a postal card and all will be mailed free immediately. Agents’ 

sample furnished at wholesale price. Investigate. It costs 

you nothing to find out. Territory being rapidly assigned. 

But one man allowed in a field. Give the name of your 

county. Send your name and address today. This is a brilliant 

opportunity. Do not neglect. Do not put it off. Act imme- 
diately. Address 


CHICAGO. ILL. 


One sale a day means $90 net profit ¢ 


far better 
ever tried for the 
ocal cords. 


how I 
ithout i it. It certainly is 
than anything I 
throat and 


CRANE, the famere 


15-230 Schiller St. rely 


‘benefic 
that you claim for 
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$13,400.31 on the side 


By a man who works ten hours a day 


That is the remarkable record of Mr. F. H. Dunlap, of West Salisbury, N. H., 
who is employed during the day in a store and puts in his mornings, noons 
and nights pleasantly and profitably raising chickens. 


This $13,400.31 in clear profit which Mr. Dunlap has made in twenty-five years, 
has bought him a beautiful home, purchased a horse and carriage, sent three 
boys through school and college, and, besides, has left him something for a 
rainy day. Besides all that, his work has been a pleasure and a distinct benefit to 
his health. It has been a source of pride to himself, his family and his friends, 


This $13,400.31 was not made by getting fancy prices for poultry. Mr. Dunlap 
ships to Boston and sells at the current price quotations to the commission men. 
His methods have been thoroughly practical and easy to follow by any man with 
intelligence and a moderate amount of good health and determination. 


Let Us Send You the Book Which Reveals 
The Secret of This Man’s Big Success 


Mr. Dunlap’s methods are described plainly and concisely in our remarkable book “Side Line 
Poultry Keeping ’’ — which also describes the practical, everyday methods employed by hundreds 
of other poultry raisers throughout the country. For instance, it tells how Mr. R. A. Richardson, 
Haverhill, Mass., made his hens pay him $1,009 in 1910 and kept working at the bench all the time. 
Commencing at the very beginning, this book shows you how to make a start-— how to find and buy a farm— 
how to select breeds that pay — how to make a living from the first— how to raise broilers for the market — 
how to produce eggs to sell — how to find a market ke eggs and meat— how to get the best prices — how to 
avoid mistakes— gives you, in short, complete practical instructions covering every phase of this most 
promising field of business. 

No matter what section of the country you live in— whether you have a large city lot or a large place in the country or suburbs — 
whether you devote two hours a day or the entire day to this line of work —this book will show you the tried and approved methods 
by which you can start in now and build up a big permanent success. 

This book consists of 96 pages printed on good paper, profusely illustrated, written by Edgar Warren, the well-known poultry 
authority, so that anyone can understand it. If you will send us your name mentioning that you have seen this advertisement we will 
send you this book together with a year’s subscription to the American Poultry Advocate, a beautifully printed monthly of 44 to 124 
pages in each issue, both for 75c. Book with two years’ subscription $1.00. Or, book will be given as a premium fortwo yearly 
subscriptions at 50ceach. Price of book alone, 50c. Price of the American Poultry Advocate alone, 50c. Three months’ trial, 10c. 
Sample copy free. Catalogand poultry book, tree. 


AMERICAN POULTRY ADVOCATE 


aaa A speed of 50 miles an hour has been attained by a 
PEWRITERS MAKES motorcycle with new engine which weighs 
$100.00 Underwoods, Smiths, Olivers, Reming- but 10 Ib., yet develops 6 horsepower. 

ect condition, guarante wo years, wit Actual hen controls: 
brivi lege to exchange at any time. Three hun- 200 Egg Incubator $3. 

ypewriters at $15.00 each, ° 4 istakes, 
while they last. Write for eut raie prices. and Free Trial Offer Over 550,000 sold, Thousands of testimoniala, Agents wanted. Free Catalog with Special 
CHANGE. 164 N. Dearborn St. Chi Illinois Introductory Ofer. Natural Hen Inc. Co., Sta. H. Dept. 27, Los Angeles, Cal, 


BUY YOUR FURNACE 8 
$10 DOWN $10A MON Typewriter 


rte. Other machines have 1700 
for installation. The deity in tee 


This sensational! simplicity is the secret of t 
JAHANT FURNACE 


heard-of selling price of 818. It’s built in famous 
Elliott-Fisher Billing Machine factory and sold on a 

with the patented “* Down Draft System” is best 

for residences, schools, hotels, churches, etc., because 


money-back-unless-satisfied-guaranty. 26,000 in use, 
es, schools, ho ches, because The Bennett $18 Portable Typewriter 
it delivers plenty eat wherever and whenever desire ” ma 
at a saving of 1/3to 1/2 in fuel bills. Install the Jahant does work of high-priced 
yourself. We send complete outfit, freight prepaid, 


chines. Every big improve- 

with special plans, detailed instructions and all necessary 

tools for installation. Satisfaction guaranteed or money refunded. 


standard keyboard, 
ite for Sree illustrated book. 


reversible ribbon. - 
Wt. 4% lbs. Fasily 

THE JAHANT HEATING CO. 

25 Mill Street AKRON, OHIO 


Save on Fuel Bills 


I Made $12000 in’ One Year Be 
I Will Show You How at Home 


For $3 I’ll give you my secrets. I'll open my heart to you. I'll tell you everything. I 
will lead you over the rough spots of getting started. I’ll make a smooth path for you 
—where it was “rocky” for me. I will practically lead you. Then, when you are ready, 
I will present a $1200 opening to you if youcannot find one yourself. Send me $3 now, 
so you can start the New Year right. If you want more particulars ask for my free 
I train you for success. Address JONES, 404 Ohio Bldg., Chicago, Illinois. 


Bennett 
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The marvelous 
instrument that 


OS 


medical and scientific world. 
Endorsed by prominent phy- 
sicians everywhere. Used 


by physicians in their 

practice and can be 

used by an individual 
= himself. 


Where We Have No Dealers Handling Our Goods Now 


We are making a wonderful offer to agents where we have no 
dealers now. rom $5,000 to $10,000 a year can be made if 
you will write for the big offer which we are making. We want represen- 
tatives everywhere. In every town and county. 


The White Cross Electric Vibrator is easy to demonstrate. Easy to 
sell. Good profits for the man or woman anxious to make a big, quick success. 
An article that you can be proud to sell. An article in which both the well and 
the sick are interested. 


You can show everybody just how the White Cross Electric Vibrator works. 
Just set it to humming and buzzing and they will see what it will do for them. 


Write for the big proposition which we are making to agents and 
local representatives right away. Kemember, we want a local representative 
every place where we have no dealer now. 


Power for You 


Power from within! Strength that is more than mere muscular 
strength—the strength of perfect health, abundant nerve force—the strength 
of the perfect man now within your reach through Vibration! 


Nine people out of every ten are only half alive. They exist — 

they do not really live. How about yourself? All the joys of life, strength 

pos | youth may be returned to you through Vibration. For Vibration is life 

itself. It will chase away the years like magic. Every nerve, we 

every fibre in your whole body will fairly tingle with the force of your “” 

own awakened power! Stagnation simply cannot F R E E 
Book Coupon 


exist. You are made over—new—from head to foot. 
Send the FREE Coupon 

for Book “Health and 718 Ave. 
Do not delay an instant. Send the {7% GENTLEMEN: Without 
free coupon for our wonderful new 
book, Health and Beauty.”” We our book, “Health and 

eauty. 

will send it to you absolutely free and i particulars of the new offer 
prepaid — no obligations whatever. Learn all you are making on the 
about the wonderful White Cross Electric Vibrator. SS White Cross Electric 
Write now and take advantage of our 1913 publicity 


offer. Do not delay. We will send the book abso- 
lutely free and prepaid. 


LINDSTROM, SMITH COMPANY 
Desk 1192, 218 S. Wabash Ave., CHICAGO, ILL. 
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The . The expense of playing in a public 
room deters many persons who 
enjoy and would like to play these 
Cost of splendid games—games which 

should be within reach of all. 

Playing Those who are accustomed to play 
) idl on public tables, with nothing to 
Billiards show for the expense, can easily 
own a Burrowes Table with the 


money so spent, playing on the 
and Pool Table while paying for it. 


. Terms are very eas: Tog ut or 
more down 
size and style se 
asmal) each 
month. Prices from $15 up. 


{This cut No. 
extra. 
38 wn, month.) 


BURROWES 
Billiard and Pool Table 


made and correct in every detail. 

I Leading experts use them for home 
t practice. Full playing equipment 
of balls, cues, etc., furnished free. 


to You will need no special billiard 
Alm room. Burrowes Tables can be 
ost mounted on dining or library table 

or on their own legs or folding stand. 


FREE TRIAL—NO RED TAPE 


Catalog contains order blank. On receipt of this, with first 

we will Table. Play on yanks > If 
ctory return it, its receipt we 


THE E. T. BURROWES CoO. 
165 Spring Street PORTLAND, ME. 


ADVERTISING SECTION 


| How to Install Your Own 


Plumbing and Heating Systems 


Save all cost of skilled labor. Save on all material. 

ew practical Gibbons method. My big, new book tells 
you how to install your own modern water system 
and heating plant. Under the practical Gibbons 
method you can do it yourself. Plans furnished free. 
Before you build, before you make improvements, send 
for my great book. It is postpaid, free to you. 


Gibbons q My method will save you the cost of 
illed labor. It is a revelation even to 

the most ex mperienced contractors and 

— Get this free book and learn the money-saving secrets 
of modern plumbing and heating. See my bed-rock prices. 


Book Free 


@ My new book gives you greater buying power than 
your local dealer. Thousands of things il ange’ oo 
priced. Gasoline engines, hydraulic rams, pumps 

valves, electric lighting plants, acetylene lighting hay ma 
accessories, everything guaranteed. Send —= name and get 
this useful and instructive book postpaid, free 


Write today @ Home owners, contractors and _ builders 
need my wonderful new book. e low price 

of my high quality material will astound you. Write today, 

just send your name. The book is postpaid, free to you. 


M. J. GIBBONS, Dept. 5246, Dayton, Ohio 


The Truth About 
Mushrooms 


Big, Quick Profits. Small Capital. 
Now Is Best Time. 


Biggest, quickest, omen, and easiest money-maker is 
growing mushrooms. Bigee Tr money is being made in 
mushrooms now than ever before, by those who are today 
putting in practice the great revolutionary improvement 
in mushroom culture explained in our new book, “ Th 
Truth About Mushrooms.” Open your eyes to an oppor- 
tunity you never realized. No matter what your occupa- 
tion or location, you can now 


Add $10 to $70 a Week to Your Income 


without interference with present work. Small capital to start. Men and 
women can easily do it. Now is time to start. This great book explains 
everything from A to Z, and things which even many mushroom growers 
never knew before. Get first-hand information from the greatest practical 
authority. Start in the world’s best-paying business now. Grow in 
cellars, sheds, boxes, etc., or increase your profits many fold if you are 
already a grower. Send for the free book today sure. 


Bureau of Mushroom Industry, Dept. 10, 1342 N. Clark St., Chicago, Ill 


Please Mention Popular Mechanics 
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FREE ,000,000 Worth # 

of Elegant Silverware 
and Big Book of 5,000 Bargains 
in Home Furnishings--Sendthe Coupon § == 


This magnificent silverware is of warranted quality your 
and made by the celebrated house of Wm. Rogers Furnishings and full information 
& 


lutely without cost. Write quick for illustrated ci ware to your customers. 


from which to make your selection. 
From Forest to Factory Direct to You @» LINCOLN, LEONARD & CO. 
Our ——— has reached the enormous size where we 
lumber mills, rai 1079 37th St. 
arehouses. manufacturin 


factories, w: 
is the lowest on recon, get the direst entire CHICAGO, 
Prices Lower Than Dealers or iLL. 
Mail Order Houses Can Buy For 
Just look at the prices of the 3 articles illustrated 
and remember these are g good dependable 
quality. 


oe FREE TO YOU 

IF YOU ANSWER THIS 
VERTISEMEN 

Mail = coupon right now = 


Bargain Book and circular f. 
free n't give 


30 Days’ FREE Trial— 
C.0.D. if Desired 700 order of thie 


We guarantee with order. 
return and we'll refund all you've and oration 
both ways. Alrealy we ve 1,000,000 sa’ 
Tike the Lincoln. 1 and ‘clives. 
your on it out right 


LINCOLN, LEONARD & CO. 


Largest distributers of theworld (26) 


Co. You can get anything you want in silver, abso- Tgp your gifts of Free Silver- 


production of gold in 19 is estimated at 37,449,600, 
according to the United States Geological Survey. THIS HANDSOME NEW 


Africa was by far the greatest producer, with $192,- Full 


“ DRESS 
sere: the United States came second, with $96,- Length Complete” FORM 


3,500; Australasia third, $59,187,900; and Mexico Te Students 
FRE Who Enroll 
This Year 


fourth, *$29,196,000. Other large producers were Rus- 
sia and Finland, $24,865,000; China, $10,000,000; British 

Last Year we gave away absolutely free, 

2000 Bust Forms to new students. The success 


India, $9,762,100. South America as a whole produced 
of the idea has led us to make this year’s offer 


nearly $17,000,000. 
The illustration shows the use of the double much more attractive in evel way. Now we 
screw clamp for boat plucking or sheath- [7 ropose to give a “ Complete” Full Length Dress 
ing; it does away with = oF jj — to students who enroll this year. 
binders and the sockets on ends of screw After fitting one garment on the “ Complete” 
the or of ‘orm you wouldn’t take ten dollars for it 
in six 
Gar thie, and do without — yet you one absolutely 
FREE — the 
Over 36,000 women save half’ ¢ on their dress- 
mekiog bills by the American System of 


MANUFACTURED BY 
THE DUCHARME MACHINE CO., 389 Riverside Ave., Medford, Mass. 

dg ~ you — | to Design, 

Draft, “= Fit, Mal Drape and Trim any 


TE E | garment, including —and save 


more than half what dressmakers and ladies’ tailorscharge. 
This means that you can dress far better —that you can 
NO REFERENCES 
WO BOTHER. NO RISK 


use better materials— wear clothes that fit better; that feel 
‘| ONLY brings this GENUINE 20- 


better; that wear better, and you can have two garments 
for the price that one costs you now. 
Fill out the C oupon and send to us today. We will tell you how to get a 
“COMPLETE” Dress Form FREE. The coupon brings you a Dollar 
YEAR ld-filled WATCH to you. Cash Credit Check which may be applied on a Scholarship in the Ameri- 
Well adjusted, 7 jewels, Bridge hove. can College of Dressmaking. The Cash Credit Check and our handsome 
ment, guaranteed book, “* Lessons by Mail,” explaining how you can save more than half on 
for life. Price $10.00 your home sewing will be sent you next mail after coupon reaches us. 
less 5% cash dis- 
count after 60 days’ tria/, 
Or payments are extended 
over9 months. ‘‘I showed 


/ Send coupon today — it is worth a dollar to you. 
(fj AMERICAN COLLEGE OF DRESSMAKING 


1667 Commerce Bank Bidg., Kansas City, Mo. 
WRITE FOR Please send me your Free book, “ Lessons by Mail” 


explaining how I can save half on my home sewing ; also send 
FR E E the ONE DOLLAR CASH CREDIT CHECK to oi »ly on 
Tuition and tell me how I can geta new“ COMPLET! 


itto 5 friencis with the re- 
sult thet MS 5 will order it. 
h sells at sight. 


Name 


THIN MODEL 
waren (Full cash refund if D 
not satisfactory.) 


Filth Ave, CITY 
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REPAIRING wosice TIRES 


Be first to enter this new big paying 
business in your town. Open your 
pockets. Let the dollars pour in. Act 
quick. Every auto sold means more 
tires to mend. Automobile business is 
growing fast—enormous field for tire 
repairing. Punctures and blowouts 
are common. Tires need retreading 
and vulcanizing. Something going wrong 
ail the time. Thousands forced to buy new 
i =. : ‘e tires because they can’t get old ones fixed. 
Think of the old bicycle days—repair shops on every 
corner — all making money— busy day and night. Autos 
make same proposition over again—only ten times bigger 
and better. Users of Haywood Tire Repair Plants are 
making big money. Johnson, Tex., writes: “I made as 
high as $18 profit in a day.”” Another man who bought a plant 
September, 1911, writes he has cleared over $3000.00. That's 
going some! Operate a plantas side line in connection 
with auto business — garage or as an independent business. 
Find neighborhood where there’s a bunch of autos — get all 
the steady business besides transient work. Experience 
You learn quick. Simply follow directions — 
practice a few days on a couple of old tires and you'll be 

ready to coin money. Business comes fast and easy. 


Repair Tires at Home. Yo:"¢,men! 


pair father’s tires—get money he pays garage man. 
Get the neighbor’s work. Make money to attend 
college or to start a garage and repair busi Auto owr — repair your own tires — save money — pay for your 
outfit in short time. We have outfits for home use. Anyhow investigate. Send today for catalogue. See the wonderful 
possibilities in this marvelous field. Learn of the enormous money-making opportunities in this fascinating new business. 


HAYWOOD TIRE & EQUIPMENT CO., 539 N. Capitol Ave., Indianapolis, Ind. 


“‘Count the Indians on the Road!” 


SEND FOR FREE CATALOG 


Makers of the Indian Motocycle. 


LOWEST PRICES -LARGEST EVER ISSUED 


1000 guaranteed articles for the 
motorcycle owner at rock bottom 
prices. 

A hundred new imported articles 
you should know about. 


MOTORCYCLE 


A_ new salt-bearing area at Lymm, near Manchester, 
England, is rapidly being developed. Several thousand 
gallons of brine per hour are being pumped from a 
bore hole sunk to the salt-bearing strata, the salt bed 
being 204 ft. thick—New York Herald. 


Build sroecar Motorcycle 

Side Cars two parts. Four 

models to choose from. Send 6 p00 
UP 


for Catalogue and terms. 
AGENTS WANTED 


NT CO. 
“ | Baxter Side Car Co., 119 Broadway, Cambricige, Mass. | 


MONDSPORT, 


THE FEILBACH LIMITED 


Typifies Speed and Luxury in MOTOR CYCLE TRAVEL 


Experienced riders demand a high grade machine. The Feilbach Limited meets this demand. It 
is backed by six years’ practical experience at the hands of a motor cycle enthusiast who knows 
the riders’ requirements and by up to date machinery and organization to manufacture it. 

: : “4 Its quality is comparable only to that of the high grade automo- 
Ride in Confidence bile. 5H. P. long stroke; offset crank; clean, silent, smokeless 
and bumpless. Standardized parts; long special guarantee. Belt, chain drive. 


WRITE FOR TERMS AND BOOKLET 
FEILBACH MOTOR COMPANY, 1146-52 Holton St., Milwaukee, Wis. 
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Canadian Home 


Pacifi 
-} E will make b po a long-time loan—you will have 20 years to pay 
for the land and repay the loan—you can move on the land at 
once—and your Canadian farm will make you independent. 
This offer is directed only to men who will actually occupy 
or improve the land. 
Why not go where you can own 10 acres for every acre you own or farm here; 


where every acre will produce double what a worn-out acre produces anywhere? 


Not on the face of Mother Earth can you find better land than this rich virgin 
Canadian soil. The enormous crop yield per acre proves this every season. 


We Give You 20 Years to Pay 


We will sell you rich Canadian land for from $11 to $30 per acre. You need pay 
only one-twentieth down. Think of it—only one-twentieth down, and then twenty 
years to pay the balance. Long before your final payment comes due your farm 


will have paid for itself over and over again. Many good farmers in Western Canada 
have paid for their farms with one crop. 

Here are some of the startling features of the most remarkable land offer 
you have ever read: 


We Lend You $2,000 for Farm Improvements 


An offer of a $2,000 loan for farm development, with no other security than the land itself, 
guarantees our confidence in the fertility of the soil and in your ability to make it produce 
prosperity for you and traffic for our lines. 

he $2,000 cash loan will help ¥ in erecting your buildings and making things easier the 
first few years, and you are given 20 years in which to fully repay this loan. While enjoying the 
use of this money you pay only the banking interest of 6 per cent. 

Live stock and poultry with which to equip your farm — the best that money can buy—will be 
supplied you at actual cost. ‘ 

If you do not want to wait until you can complete your own buildings, dig your well and culti- 
vate and fence your farm—if you want this work all done for you — before you start for Canada— 
select one of our Ready-Made Farms—with home and buildings complete, land cultivated and in 
crop, ready for you—and pay for it in 20 years. : 

We give free service—expert advice—thejvaluable assistance of great demonstration farms, in 
charge of agricultural specialists employed by the Canadian Pacific for its own farms. This 
service is yours— free. 


This Great Offer Is Based on Good Land 


The Canadian Pacific offers you the finest land on earth for grain 
growing, cattle, hog, sheep and horse raising, dairying, poultry, vege- 
tables and general mixed farming — irrigated lands for intensive farming E 
— non-irrigated lands with ample rainfall for mixed and grain farming. 


Remember, these lands are located on or near established lines of railway, Cc] Book on TC] Book on 
near established towns. 7 Manitoba Saskatchewan 
Your new home and yeas fortune are ready for you in the famous, (Make a cross in the square opposite the book wanted) 
fertile Canadian West, with its magnificent soil, good climate, churches, ie Fe 
public schools, Ye Ey —- unexcelled transportation — G. E. THORNTON, Colonization Commissioner, 
and 20 years in pay your farm and repay the y 
improvement loan. Here is the Last Best West—where your oppor- (Canadian Pacific Railway Colonization 
tunity lies. Don't delay. Mail the coupon below at once. The best land 112 West Adams St., Chicago, i. 
will be taken first—so time is precious tor you. Write today. Please send me the books indicated above. 
G. E. THORNTON, Colonization Commissioner - 
Canadian Pacific Railway Colonization Department ame........ 
112 West Adams St., Chicago, Ill. 


FOR SALE—Town lots in all growing towns— Ask for informa- 
tion concerning Industrial and Business openings in all towns. 
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$9250—Qur Price 
for Next30 Days! 


We now offer the Edwards “Steelcote” Garage 
(1913 Model), direct-from-factory, for $92.50. 
But to protect ourselves from advancing prices of steel, we 
sét a time limit upon the offer. We guarantee this record 
price for 30 days only. Justnow we can save you $35 or more. 


Edwards Fireproof Steel Garage 
Quickly Set Up Any Place 


An artistic, fireproof steel structure for private use. 
-Gives absolute protection from sneak thieves, joy riders, 
fire, lightning, accidents, carelessness, etc. Saves $2010 $30 


monthly in garage rent. Saves time, worry and 
Comes ready to set up. All ~ 9 cut and fitted. Simple, 
complete directions furnished. Absolutely rust-proof. 
Joints and seams permanently tight. Practically indestruc- 
tible. Locks securely. Ample room for largest om and all 
equipment. Made by one of the largest makers of portable 
fireproof buildings. Prompt, safe delivery and —— 
guaranteed. Postal today new - page 

ustrated ¢ Garage 
return 
mail. 


Edwards 
Mfg. Co. 
620 - 670 
Eggleston 
Avenue, 
Cacimnati 
Ohio 


Hu mobile “looms head and shoulders above 


the common herd of cars. 


“32” Roadster,fully equi d, $975, F.O.B. Detroit. “32” 

Delivery, fully $950, F. O. B. Detroit. “*20” 

H.P. R: t, fully equipped, $750, F. O. B. Detroit. 
WRITE FOR DETAILS 


Hupp Motor Car Co. Mich. 


ADVERTISING SECTION 


MAKE YOUR BIKE A 


at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


**It Runs Fine!’’ S 


Mr. Blacketer, of Indiana, writes: ‘‘I 
as attachment in first-class con- 
he motor was easily attached, 
pe yams fine. It does not take an experi- 
enced person to run a Shaw. I recommend 
it to anyone desiring, at a small cost, a 
motorcycle for power, speedand reliability. wil 
FREE BOOK Write today for bargain 
list and free booklet, 
describing the SHAW Bicycle Motor Attach- 
ment. Motorcycles all makes, new and 
second-hand, $35.00 up. 


SHAW MANUFACTURING CO. 
Dept. 6 GALESBURG, KANSAS 


This lamp gives very power- 
ful light, clear and brilliant. Burns gas—makes 
its own gas. Simple and easy to operate. Noth- 
ing to get out of order. Nickel-plated. Will not 
jar out over roughest roads—absolutely gas tight. 


Has universal bracket — can be attached to 
head or fork—adjustable to any angle. Buy 
this lamp today at your dealer or write us. 


BRASS CO., P. 0. Station K, BRIDGEPORT, CONN. 


The most complete reference collection of drugs in 
the United States has been installed in the National 
Museum at Washington. 


folinders $1500 
No mitt 4 olinders $1979 
sand too deep. 6 cylinders 
| AUTOMOBILE Co. 
1301 East Main St. JACKSON, MICH. 


WINTON SIX 


“When the Maker Fails—" 


If you buy a car whose maker fails in 
business, you suffer serious losses. 
How these losses affect you is told in 
our latest booklet, “When the Maker 
Fails——.” Shall we send you a copy ? 


The Winton Motor Car Co. 
24 Berea Road CLEVELAND, OHIO 
World’s First Maker of Sixes Exclusive) —_\ 


1913 Peerless Motorcycle 


Free Idler and 
together 
\ with the ‘best “the ere is in 


and those Wearing Qualities 
gocential for low cost o 
5 MIL ‘ES “FOR ONE CENT 
Agents Wanted— Liberal Discounts 


‘Supplies 


We Make the Price 


To get our latest book FREE, give name of your 
motorcycle. This is the most complete exclusive 
motorcycle accessory catalog ever published. You 
can’t afford to be without it. Address us today. 
Motorcycle Supply Department 
City Automobile Supply Co. 
1501 Grand Ave., 


Kansas City, Mo. 


WE SELL YOU 
AT WHOLESALE 
Agents’ Price One 
AMERICAN 
Motorcycle or Bicycle 


$ 65 Honest hand-made machinesat factory $ 
(3 gs cost. Write now for catalog. Say wheth- 
er interested in Motorcycle or Bicycle. 


ERICAN MOTOR CYCLE CO., 1002 American Bidg., cmicago 


| 
\\ 
FOR YOUR BICYCus 
\ | 
= 
— 
PEERLESS MOTOR 
| 


For 1913 
Belt Drive . $200 
MOH P. Chain Drive . S215 
“Twin” Chai Drive 
Silent— Reliable—— 


Handsomest motor- 
cle catalo yet 

foued. Write 

for a copy. /]j 


expect the vast 


experience of the great Pope 


expectaticn. WLespite their superiority they 
cost less instead of more. 


Riding a Pope Motorcycle 


equipment and the 35 years’ minimum cost to run and maintain. 

Bicycl d Automobile 

Bicycle and Automobile works The Pope Manufacturing Company 
These already famous models /x/// the 479 Capitol Ave. Hartford, Conn., U.S. A. 
Also makers of Pope Bicycles. Catalogs Free. 


OPE QUALITY HAS NEVER BEEN QUESTIONED 
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is Glorious Sport 


Whether You Use It for Work or Play. 


Miles to It are Only Steps. 


FOUR MODELS-FOUR PRICES—ONE QUALITY—POPE 
Full of Features. Consider These Two: 

fort and aid the speed, where other forms retard it,—they are all 

> “compression” springs. No other such compelling feature of 

comfort, safety and speed exists. In place of spring resistance you 

get spring assistance. Try it out. You will be enthusiastic over it, 


We can’t lay too much stress on this wonderful invention. The 
| only sense of motion is the forward glide. 


R Overhead Valves Pope Hartford Automobiles won their spurs 


An exclusive Pope Feature. Coll 
ings that EXPAND, secure com- 


with this feature, new to motorcycles, but 


proved and practical. It gives the most power, the smoothest- 
running, the greatest speed, the least need-for-attention, and the 
greatest accessibility. 

Other advantages of Valves in the Head, as shown on Models K, M 
and L:— The entire explosion is directly over the piston. Al! 
energy developed is applied with no loss in time or force, straight 
It is only downward with maximum power. Least surface exposed to heat, 


Cc reasonabie est cooling Most complete exhaust of spent gases. Utmost 
eC to power, least weight, lowest gasoline and oil consumption and 


BRAZIL’S BOOMING CITY—A great scheme of 
blic improvements, involving an expenditure of 
,000,000, has been inaugurated in Sao _ Paulo, 
Brazil, which is the capital of the _ coffee-grow- 
ing state which bears the same name. The name of 
this city is known to comparatively few persons, but 
it is a dciving plage of nearly 400,000 inhabitants, and it 
is estimated at the present rate of growth the number 
will reach the million mark in 15 years.—Philadelphia 


Record. 
$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices, We also have a thor- 
oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second a motorcycles. Send for Catalog. 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


Save One-Quarter 


the purchase price of motor cycle accessories 
and parts. We sell guaranteed goods twenty- 
five per cent cheaper than any other house. 
The Motor Cycle Co-Operative Co. 


650 Woodward Ave., DETROIT, MICH. 


Solar Motorcycle Lamps 
We W are the neatest looking, strongest and most 

| < efficient lamps made. The product of light 
fee «specialists, makers of 90% of the automo- 

7 me bile lamps used on the high grade cars of 
= . America. Catalog shows many styles 
—gas, oil and electric. Write for it today. 


BADGER BRASS MFG. CO. 
Kenosha, Wis. New York City, N. Y. 


Mechanics, Millmen, 
Coy and Shopmen make 
=> 

extra money during 

spare time selling Photo Knives and Razors with Scientific- 
ally Tempered Blades. Sales easily made. Special 
agents instructions. Write today for ial Outfit offer. 
CANTON CUTLERY CO., Dept. 259, CANTON, O. 


(ESTABLISHED 1842) 


Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 
Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIAL IN YOUR HOME. Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept. R17 Cor. Jackson Bivd. and Wabash Ave. CHICAGO 


Make Your Own Gas 


Gas to Light with. Gas to Cook with. 

Gas to Heat Water for the bath, 
laundry end other uses common to. 
city coa! gas, at no greater cost. ! 
On the market over years. More than 
15,000 in daily use. Our catalog will in- 
terest you. Write to-day for copy, and names 
of users in your vicinity. 


Detroit Heating & Lighting Co. 
490 Wight Street Detroit, Mich. 
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Welcome Vermin 


by having wooden lockers in your Club, 


School, Gymnasium, Factory, or Offices. 
Don’t look for trouble! Install steel lockers— 


PEN AR 
LOCKERS 


You would be surprised to know how little they cost—and they last 
a lifetime. They can’t burn, nor allow a fire to 
spread from one to the others; they can’t be 
opened except by the user or a blacksmith; and 
they can’t become infested with vermin—that 
is, if they are PEN-DAR Lockers. Drop us a postal for proof, 
and a volume of helpful Locker Information. 


EDW. DARBY & SONS COMPANY 
243 Arch Street PHILADELPHIA 
Makers of Steel Cabinets, Bins and Shelving 


For three months of the year the town of Gartok in 


INVISIBLE SUSPENDER BELT | | tise map the Mother ‘nine. months it not 


ay mast ‘ , : there at all, but is about 40 miles farther south, at a 
Fits much lower’ altitude. Climatic conditions are the cause 
belts. Keeps trousers up neatly, securely. Keeps shirt G N 1) Ss 
down, preventing ‘‘bagging.’’ Wonderful for fat men —_— —_ A BRI HTE Y UR WIT 
Necessity for all men—mechanics, farmers, office men, professional men. 

with our brain tickling puzzles. Sample for 10 cents 
TRA IEN—The Ko-Ko-Mo Suspender side li 
“quick or three good ones for 25 cents. Catalog included. 


for terms and | | WONDER NOVELTY CO., Dept. I, Box 123, St. Paul, Minn. 


SOc SEDGWICK’ S sons 


: and your waist 
measurement 200 costing $1500 to $8000, Price $1.00 
for silk SEDGWICK’S BUNGALOWS AND COTTAGES 
belt — and full 50 New Designs, $1000 to $4000, Price 50c. 
details. Money For $1.25 I will send you BOTH Books, 
returned if you For BEST RESULTS, consult a man of ex- 
a perience and reputation for GOOD WORK. 
Cc S. SEDGWICK, Architect 
1135 M Lumber Exchange, Minneapolis, Minn. 
Send 25 cts. for Church Portfolio 


KO-KO-MO BELT CO. KOKOMO, INDIANA 


| 


Stain Your Bungalows 


Don’t paint them. Stain them all over, roofs, siding and trimmings with 


Cabot’s Shingle Stains 


The “painty” effect does not harmonize with bungalow con- 
ditions, but our stains produce the soft, transparent colors 
that exactly suit. They cost only half as much as paint, and 
can be put on at half the expense. If your bungalow is in the 
woods, away from skilled labor, you or your man can apply 
them perfectly. They are made of Creosote, which + ete ed 
preserves the wood. Cabot’s Stains are sold all over the country. 
Send for samples on wood and name of nearest agent. 


SAMUEL CABOT, Inc., Manufacturing Chemists, 6 Oliver St.. BOSTON 


Davis, McGrath & Shepard, Architects, N. Y. 
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Bathroom Outfit $35 


Heavy white enamel cast-iron bath tub, white enamel basin, 
and vitreous china toilet with oak seat and nickel plated 
furnishings, $35. Any handy person can install outfit; no 
hot metal required. 


Water Supply System $40 
Black Steel Tank, 145 gallon capacity, 2 inch Brass Lined, 
Double Action, Combination Air and Water Pump, including 
all Pipe, Fittings, Valves, Gauges, etc., complete. 


Heating Plants $95 Up FREE to Carpenters, Con- 
We will save you 30 to 60 per cent on a modern steam or 


hot water heating system, complete in every detail. tractors and Builders 
F Book Our catalogue illustrates and describes 

ree heating plants, bathroom outfits, pneu- 
matic water supply systems, and everything in heating and 


This big, new Plan Book, Modern American Homes, containing 


5 - hundreds of valuable suggestions, besides 108 plates with complete plans 

plumbing line at wholesale prices. SEND FoR IT Topay. for every style of house, from the medium priced cottage to the most 
Chelsea Manufacturing & Supply Company palatial suburban and city residence; also a large variety of apartment 
oe West 24th St. Dept. D, New York buildings, libraries, churches and institutional buildings, tent houses, 


garages, boat houses —the best in modern architecture by the greatest 
American Architects. This book of plans is 9%x13 in., printed on 
special paper and substantially bound. 


THE CYCLOPEDIA OF 


Square Peal Miller 


"$4 DIAMONDS WATCHES JEWELRY Ar chitecture, Carpentry and Building 
On Easy Monthly Payments 


i SMASH THE TERMS 
Fine, White, Perfect Diamonds in —= 14 Karat, 


consists of ten massive vol- 
umes; 4,760 pages, 7x10 in. ; 
4,000 illustrations, full page 
plates, building plans, dia- 
grams, etc.: hundreds of 
valuable tables and formulas ; 
carefully cross-indexed for 
quick, easy reference. 

This work covers every- 
thing in the building profes- 
sions, from the first rough 
sketch of the architect to the 
acceptance of the finished structure. It includes wood, stone, steel, and 
reinforced concrete construction ; estimating and contracting ; a study of 
the Greek and Roman Orders; interior finishing and decorating; and 
modern house lighting and sanitation. 


of this migratory habit. When the heat grows too | 2 Partial Table of Contents 
intense for comfort the whole town packs up and, ant 
driving the herds of yaks, sheep and goats, moves up of 
to the higher altitude and the traders from India at Stair-Building, Hardware, Steel Construction, Roof Trusses, Practical 
once begin to drift in. Problems, Estimating, Contracts, Speetfieations, Building Law, Sanita- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


ST AG E We'll Send the Plan Book FREE 


With every order for a Cyclopedia we will include the Plan Book, 


Style MRED No matter where you live 
OUR 


REDIT IS GOOD. 


Wwe 


S I tell you how! Fascinating ag for either sex. Big sal- absolutely free of charge and send you the Cyclopedia and the Plan 
. sries. Experience its always Book, express prepaid, for seven days’ free examination. You 
+ waiting. Opportunity for travel Theatrical agents and authori- keep the books a full week — examine them thoroughly at your leisure — 
3, ties endorse my methods. Thirty years’ experience as manager and if they don’t meet with your expectations they may be returned at our 
and performer. Illastrated book “All ‘About Va expense. Remember — the complete set, Cyclopedia and Plan Book, are 
absolutely FREE. Send me ouee o_e and iia TODAY. sent free upon receipt of the coupon below and we pay express charges 
t FREDERIC LA DELLE, JACKSON, MICH. both ways if they are not satisfactory. 
a. 


Another Free Offer b< ith set is included a year's 
THIS ng Membership, regular 
value $24.00, entitling you to the free ye © ot a corps of Expert Archi- 
GU N tects. This will give practical help in handling building problems which 
are too specific to be taken up in detail in the Cyclopedia. This service 


alone is worth more than the first cost of the books. 


You can carry a gun, if it is this attrac- American School of Correspondence, Chicago, U. S. A. 

WATCH FOB. J illustration. 
xact miniature of Cowboy Six- PLAN 

shooter. Metal Gun, in Leather FREE BOOK COUPON 

Holster, reminiscent of the Gun-carrying American School of Correspondence, Chicago, U.S.A. 


days of the West. Made within gunshot of Please send Free Plan Book, also Cyclopedia of Architecture, 

the famous “ “Alamo” cradle of Texas Liberty. Carpentry and Building tor seven days’ examination. I will send $2.00 
within seven days and §2.00 a month until I have paid $24.80 for 
Cyclopedia (Plan Book included free), or notify you and hold bouks 

How To Get One FOEE subject to your order. Title not to pass until fully paid. Pop. Mech. 2-13 

To introduce our great Southwestern maga- NABER 

zine, brimful of good red-blooded stories, 

typical of the West, we year’ sub- 

scription (regular price or 35 cents, - 

and we will send you one of these handsome OCCUPATION, 

Send 35c (coin or stamps) today, to . aed 


Desk P.M., INVESTOR PUBLISHING CO., San Antonio, Texas Please Mention Popular Mechanics 
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screws. 


Will You Drive Six Screws 
To Save $13.25? 


Homes with “Co; 
It takes six minutes to drive these six > ne 
Now, if your time is worth more Packt” Furniture. 
than $2.21 a minute don’t read any further. 
This advertisement is for those who want 


high grade furniture at 
rock bottom prices, 
who love beautiful 
things in the home, 
who appreciate choice 
designs, know solid § 
worth, and approve of a 
selling plan that saves 
them fully one-half 
store prices. 

COME-PACKT Sec- 
tional Furnitureis such 
furniture. Take this 
table, for example. It 
is Quarter Sawn White 
Oak, with rich, deep 
natural markings, hon- 
estly made, beautifully 
finished to your order, 
in your choice of eight 
finishes. Measure out 
its dimensions with a 
tape measure — com- 
pare it with any piece 
equally good, at any 
dealer’s It saves you 
more than one-half. 

How! By coming to you in five sections, 
packed in a compact crate, shipped at 
knock-down rates. Come-Packt keeps no 
men on the road, has no stores, no dealers. 
You Save all these big savings — freight, 
traveling men’s and dealers’ expenses and 
profits—a total of one-half or more. With 
a screw driver and six minutes, you bury a 
$25 table for $11.75. 


square. 


Come-Packt Furniture Co. 'COME-PACKT 


Dealer’s price, $25.00 

Come-Packt price - - - 

Height, 30 inches; top, 44x28 inches; legs, 244 inches 

drawers, choice ‘ood Drawer 
Knobs. Shipping weight, 150 Ibs. 


Sold on a Year’s Trial— Money Back Any Time 


300 Library Table 


$11.75 


of Old Brass or W. 


Honest furniture and an honest selling 
plan, as thousands have proved. Our free 
catalog — the most beautiful furniture 
book ever given away—tells all the details, 
gives you a choice of more than 400 pieces, 
and color plates show the exquisite finish 
and upholstering. 

Write for this beautiful big book today. 
Mailed free. 


201 Fernwood Avenue 
TOLEDO, OHIO 


Come-Packt Sectional Furniture is not handled by dealers. You buy at factory prices. 


Made in a 


You might just as well make as much. Perrine, Cal., 
took in $380 in one day. 


4 cents profit. Start in this safe, profitable and fascinating business. Best season just 
at hand. You can make lots of money this winter and next summer. 


“Long” Crispette Machine == 


Month by This Man 


WITH A 


This is a recent 
picture of the 
man 
made $1500 in 


Every nickel brought almost 


Get a good 


location where lots of people pass and the money should come in bunches. 
Crispettes are fine— different in shape, taste and quality. Everybody— young and 
old craves them. Sell for 5c a package— popular price—easy to get money. Think 
of fortunes made in five cent propositions—then figure what you can do. Write me today. 
Get full particulars—reports from others. Act upon the prompting you have —now — 


one month with 
a Long 
Crispette 

machine, in a 

store window. 


Address— W. Z. LONG, 710 High Street, Springfield, Ohio 
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ill Lend | , Be a Manufacturer 
of Pressed Cement 
Brick and Blocks 


so you may find om what > This is the greatest opportunity in America todey and 
wonderful entertainer it is be- open to you right in your own community. Pressed brick 
fore sending me one cent for it. and blocks are just as staple as the clothes on your back 


* * * or the bread you eat. Think of it—a billion brick used annu- 
Then when you've decided to buy itT will make the ally inthe U.S. And blocks are just as necessary. Millions 
terms of payment so light that you’ll hardly realize in actual profit are made annually out of these products. 


you’re paying for it. You don’t have to promise to 
buy and you don’t have to send me one cent of There Are Big Contracts with 


money to borrow this machine. Send for Their Big Profits Ready forYou 


No matter where you are, how little the town or how big 


the city. Builders are turning to this product because it 
AND solves the problem of high cost of building. Concrete 


must take the place of wood, stone and clay. Here are 


experiences which you can duplicate in your community : 
EA A y M E LAN landed a $90,000 goyernment contract with Helm pressed cement brick. 


Just landed a contract for 400,000 Heim pressed cement brick. 


The Victor carries right into your home the world’s most famous We are working on a contract for a_ half million pressed cement brick. 
singers, bands, orchestras, pianists, violinists, elocutioni peakers, Made a million brick this season on one of your Helm presses 
comedians—people you would pay many dollars to hear if you could My daily manufacturing profits on pressed cement blocks average $25. 


even get to hear them. Do not compare the Victor or the Victrola with 
the old machines of any other kind—reproduction of sound is perfect 


Working on a contract for a quarter ofa million pressed cement_brick 


and clear without squeak or whir Made 17,000 pressed blocks for one contract in less than a month. 
Now, write me to-day for catalogs of Victors, Victrolas, and Six weeks behind on Helm pressed cement brick and block orders. 
records and complete information about my free trial offer and easy ‘We want you to know more about these manufacturers who are 
payment plan. 


landing the big business and making the big money. We want 
to show you how they started with but little capital. 


s Special Outfit Proposition Then you will see how easy itis for you to start. 


to the first 100 persons writing in reply to this adver- All You Need is This 


tisement. Give date and time when writing. 
PETER GOODWIN, Pres. Goodwin Merc. Co. 
222 Century Bidg., St. Louis, Mo. 


Get this Pen Knife 
Sharpener—FREE 


and forget the annoyance of dull pocket knives, 
office erasers, etc. It’s a 
genuine Pike India Stone 
—one of the famous 


Factory owners are the biggest money makers in America and 
this machine will place you in their ranks. You can start with 


little capital and even without experience. This is the machine 
for you because it makes Boas’ cement brick and blocks under 
80.000 POUNDS PRESSURE 


and easy work, 


It makes 1,000 blocks or 10,000 brick daily. No burning required. 
Ready for the market in a few days’ time. Eventually someone 


will make pressed cement brick and blocks in your community, 


“ . . but now the opportunity is yours. No matter if cement 
Eine that tncindes overs chop products are now made there— these brick and blocks made by 
eadh the best Sar come chenpening need.” pressure will be demanded. ‘They are necessary for the 

Pike India is the only stone in existence with crystals Helm DRY WALL Building System 
of sufficient hardness, toughness, and sharpness to This is the system which appeals to builders, contractors and architects. 
— cut the hardest tool steel without grooving. It overcomes the oppusition to concrete because it offers absolutely DRY 

o stone which cuts so fast wears down so slowly— WALL construction. It saves money for builders, as no furring and 


Jathing are required, and it makes rigid walls and 
fireproof walls. This is the system which is bound 
to get you business and give you the advantage over 
all other products. 


hence its economy. Dropping it won’t break it, and 
if properly oiled it will not glaze. Made in various 
shapes and sizes and in coarse, medium and fine 


grits. The best shape for all general tool Sone renee 
about the shop ona home is the Pike India cone Send for This FREE ro Queen City Brick 
nation Olistone (one side coarse, the other fine). CONCRETE BOOK ? Machine Co 
ize 7x2x1 and price $1.00 at your hard- car off the corner coupon right .¢ ie» 
ware dealers. Let this free book ‘tell you 522 Bank Bide 
Let us mail you this Pike India Pen Knife Sharpener. ast He grent coo 7 Traverse City, Mich. 


hich is open to you today. 
It will tell of 


wh 
‘ou al! the details this system, Pa 
ALL 


Merely send your dealer's name and four cents for 
i about the Helm Press and the DRY 


packing and mailing, We'll include *‘How to 


Please send FREE the 
4 t 


shar building system. It will show you how easy on concrete and 
to Sharpen Po cage i Wprantest little book ever written on sharp it is to start a profitable business. It tells ” Helm Presses 
ming and how to select and care for oilstones. uct is made, how it is .@ 


You'll be pleased. Write today. cured and sold. Write today. Do it now 


PIKE MANUFACTURING CO. | queen City Brick Machine Co. 
101 Main St. PIKE, N. 522 Bank Bldg. 
Traverse City, Michigan” 
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Continued from Page 36 Front Advertising Section 


TOO LATE TO CLASSIFY WE buy, sell and exchange. Bargains MAKE money writing short stories. Big 


in Microscopes, 


Cameras, ete. Bargain 


Telescopes, Binoculars, | pay. Free booklet tells how. United Press 
list sent. Kahn ]| Syndicate, San_ Francisco. 


G. Van Valkenburgh, Drawer 1069, Dallas, 
Texas, 


SIDNEY wood-worker $115. Four hp. | & Son, Opticians, 54 John St., New AGENTS—Salesmen. We are the orig- 
stationary gasoline engine $55. Split wood | York. Established years. inators of the natural blend, fragrant, 
pulley 24”x10 $5. F. 0. B. Plymouth, AGENTS wanted for the newest patented | mild cigars sold direct to the smoker, 
Ind.__Geo._H._Cappel. household specialty. Every home wants it. | Send $1.25 for sample box of 25 with 

FRUIT Ranch—Finest in Rio Grande | Biggest seller ever offered to agents. Sam- terms, ete. Smoke House Jim, Jonesboro, 
Delta. Snow unknown. Completely equip- | ple free. Schenk, Kaurene & Co., 511 N. | Ark. Box 641, Dept. 40 
ped for occupancy and money-making. | 6th St., Philadelphia, WANTED—Picture Play Writers. Big 
=10,000 betere March tg after. ATTENTION—Wonderfui machine, merges | Pay. We'll teach you how. United Pic- 
, one pint of milk into one pound of but- | ture Play Association, San_ Francisco. 
gue.see for coming year. x » Donna, | ter in two minutes; write for names and JUST the position you want! How to 


address of five hundred home users, sworn | get it; 25c. Otto, Dept. A, Box 83, 


TEXAS—Farms, ranches, colonization | testimonials, illustrated circulars and agents | Elizabeth, N. 


tracts, 10 to 150,000 acres, $2.00 up; | credit terms. Family Butter Merger Co., 
terms: send for list; hundred bargains. F. Washington, D. C. 


MAIL Order Business in its true light 


BEST Extension Ladder at factory prices. | ington, D. C. 


VALUABLE patents 
of dollars made with 


ent lawyer, 718 12th Street, N. W., Wash- EARN a good weekly income reproduc 


and particulars showing how you can ob- 


secured. Millions | tain a loan of advertised mail order in- 
inventions. Book | structions and ‘“‘schemes,’’ sent free on 
FISHER’S Instruction Course in Real | “‘C’? and useful information free to inven- request. Library Divisi 

tstate, Brokerage and Fire Insurance Busi- ]| tors. Prompt, confidential, expert ser- Order News, Fishkill, N 
ness. Good income made. Fisher Realty vice guaranteed. Lester 
Co., Hannibal, Mo. 


on 37, The Mail 


ing photographs of persons and scenes 


cerning mechanical 


GREAT Dane Dogs. Send for list. E. Advice on each 


4 ya » be i - knowledge of the other. f ; 
} a Dubuque, Towa. Slumber: but may save you money free adviser | engaged in the work. Kalos Mfg. Co., 


I WILL start you in the mail order | Would ~~ 4 
business if you will handle my goods. Wheeling 
Crest_ Company 50, Atlantic City, N. J. 


better 


West Virgin 


Write to John J. Potter, 14 Mill St., Bing- YOUR Invention—We advise both con- | Demand great. No harmful competition. 
hamton, N. Y. 


upon china plates, vases, watch caps, etc. 
features and patents. Profits large. _Knowledge of photography 
because of our unnecessary. Instructions and copyrighted 


Advice not free plans for securing business free to those 


Special machin- 11 Hamilton Place, Boston, Mass. 
Saturn ena; MOTORCYCLES and Bicycles %_ price; 


day after your day's work sharpening Lawn 


over 100 best makes. Motorcycles $50 to 


LEARN how to make $3.00 to $5.00 a $2,000 MONTHLY to salesmen handling | $150; bicycles $5 to $25. Get list today, 


Belle Rive, Til. 


patented overflow concrete Music Co., 9119 Commercial Ave., 
Mowers. My instructions f 1 give three | than steel bridges, builders profit 50%, nicago. 

different ae ‘to sharpen , 3+ Ay profit from a_ single county $50,000, for WINTON 7 passenger, fully equipped 
fo, get the work. O. C. Sailors, Taylorville, | Particulars write Chas. 


Horton, inventor, | $400, A. Eiben, 160 Southern, Mt. Wash., 


Pittsburgh, Pa. 


FOR Sale—Fairbanks, Morse & Com- JOIN the Oxford 
pany 75 hp. Gas Producer; 50 B. H. P. 

Producer Gas Engine; 8x12 Plunger Pump | Membership, _10c. 
with friction connections. Outfit used six | South Paris, Maine. 


Postcard Exchange SONG Writers—Get our proposition be- 
and receive cards from 


faraway lands. fore paying to have your work published. 


Keniston, Publisher, | Ted Salter Music Publishing Co., Perth 


Amboy, N. J 


weeks. The Michigan Trust Company, Re- Sale—Four 
ceiver, Eastlake, Michigan. 


BARGAINS in 6, 18 and 24 hp. Marine 


cylinder Premier air MUSIC Rolls Free for names of player- 
cooled engine, planetary transmission, front | owners. New style rolls play much better, 
steering gear, four full | lower cost. 


Get latest bulletins and free 


axle, back axle, n d 
gines. Hardly used. J. R. Collette, 900 | elliptic springs. Rodefeld Mfg. Co., Rich- } offer. Orpheus Music Roll Co., Cincin- 


Wabash Avenue, Chicago, IIL. mond, Ind. 


nati, O. 


Piedmont Red Cedar Chest Co., Dept. 99 Statesville, N. C. 


Placed 1x. Home FREE 


A Piedmont 
Southern Red Cedar Chest placed 


_, im your home on 15 days’ free trial. 
Freight prepaid. Protect furs and woolens from moths, mice, 
dust and damp. Low factory prices enable every home to have 
useful and beautiful Piedmont Chest. Write for big 56-page  illus- 
trated catalog showing all beautiful designs and amazing low prices. 
Also book, “Story of Red Cedar.’’ All postpaid, FREE. 


1108 South Michigan Boulevard 


ben eg J Price until we close a retail 
dealer in When retail 
dealer in your community takes hold of“America” 
line this_offer positively ceases. Order at once 
and save . 


Famous “America” Wheels 


Not “cheap” mail-order wheels. Not sold in a ‘*‘cheap” mail- 

order way. Only whee! with Truss Frame, giving double 

strength, and Hygienia Spring Fork, taking up every shock. 

Comes complete. GUARANTEED TE YEARS (twice 

the guaranty of any other wheel;. Protection from thieves— 

protection from accidents. Satisfaction or money back. 
rite for FREE Illustrated Catalog. 


America Cycle Mfg. Co., Dept. 1067 


ig the new profession 
Tree Surgery =» 


Not overcrowded and offers splendid 
and unusual opportunities tohonorable 
young men. Ages 20 to 28 Students must 

ave attended high school, and beat least 5 
foot 7 in height, physically sound and of 
good character. After completing two years’ 
counen, goed men make $1,000 to $5,000a 
year. ‘ositions graranteed to od men 
after graduation. Every city, park, orchard 
and private estate needs an Expert Tree 
Surgeon. Positions open also with estab- 
lished companies or State and National 
Governments. Special attention to Fruit 
Growing. Tuition moderate, including first 
year’s board. We pay salary second year. 

rite promptly for full particulars. Address 
the Secretary, 


DAVEY INSTITUTE OF TREE SURGERY 
Box 201, KENT, OHIO 


CHICAGO, ILL. 


Control your Boat 
Like an Automobile 


You will never know half the delights of 
motor boating until you install a Baldridge 
Reverse Gear. Makes you master of your boat, for 
by simply moving a single lever, you can stop, go ahead, or 
reverse your boat’s motion almost instantly. Engine does 


not stop—full power always available. 
Quickly pays for itself by p.eventing “ 
collisions in docking, and in emer- 
gencies. Praised in highest terms by 
thousands of users. Don't use or 
buy a boat without a “Baldridge.” 

if not at your dealer's, send for FREE BOOK 

If youare in the boat business, 
write for our dealers’ proposition. 
Some good territory still open. 

THE BALDRIDGE GEAR Co., 

682 W. Grand Blvd., Detroit, Mich. 


ell 
Lea 
Bicycles 
50% Off 
i | 


Here’s the 


Achievement of a 


the success of which 
arantees an Efficient 

motor t, in that it permits 

the conservation of your motive power. 


Power when and where you want it —real full rated horse- 
power harnessed into one complete, accurately balanced 

wer unit —straight line drive transmission system and a 
drive shaft that is all twist, all energy, all leak-proof — that’s 
the Caille Perfection Marine Engine for 1913. A triumph of 
engineering skill that has excited the wonder and admiration 
of the entire engineering profession. 


This Engine 100% Right 
The Sensation of 1912 


The Caille Perfection Igniter was the 
sensation of 1912. The Igniter obviates 
the use of magneto, timer, batteries and 
coils and insures you a trouble-proof 
engine. This Igniter equipment is 
embodied in the 1913 Caille—why 
not get the free catalog for com- 
plete details and description. 


Send for Our 1913 Catalog Today 


Caille Perfection Motor Company 


1207 Caille St., Detroit, Michigan 


Sizes 2 to 30 H.P. 
Full Rating Guaranteed 


Every customer is protected by 
our written guarantee to refund 


his mcney if his dealer can dupli- 
cate our diamond at our price. 
Write for Illustrated Catalog No. 3. 


J.M. LYON & CO., 


Amazing Profits 
| In Mushrooms 


Anybody can add $8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 


} Desk 2, 329 W. 48th St., New York 


FoR Lire AN 
FREE TRIAL MARINE MOTORS 


Simplicity, efficiency and reliae 
bility are some of the superior quali 
ties of the AMERICAN, and are of 
vital importance to you. Starts with 
cut cranking, reversible, runs on 
gasoline, kerosene and other fuel, 
very economical. All sizes 2 to 30 
H.P Lowest possible Prices. 
Write for new FREE Catalog. 
Good Demonstrator Agents 
and Boat Builders write quick 
for special term sand sales plan. 
We also build stationary 
engines—ask for circulars. 


AMERICAN ENGINE GO., 456 Boston St., Detrott, Mich. 
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Superb Rocker! 
C Yes, only 50c and we 


ship you this magnificent 
Rocker. Only 50c down and then 50c per month—$3.95 
in all for this handsome piece of furniture. Positively 
the greatest ain ever offered here or at any other 
place. Write for free catalog and bargain list today. 
We defy any house in America to equal our stupendous 
offers. You can see for yourself what an elegant rocker 
thisis. It is madein American Quarter-sawed oak fin- 
ish. Has high back. Handsomely upholstered. Profusely 
carved back and front posts. Upholstering throughout in 
best grade of Boston leather—diamond tufted. Padded 
seat with good quality coil steel springs. 

Order by No. A 1264, This rocker is only one of the 
special bargains we arc now giving. Send for this 
bargain list today. 


Easy Payments 


The great house of Straus and Schram, with a 
proud quarter century record, endorsed by the 


greatest bank, will trust you and allow you to buy any 
article on easiest monthly payments. If you want any- 
thing in rockers, chairs, bedsteads, carpets, rugs, cur- 
tains, washing machines, crockery, silverware, baby 
carriages, go-carts, Men's, Women’s and Ohildren’s Apparel, 
stoves. ranges, or any other article of housefurnishings, 
don't fail to get our sensational terms. 


List and Catalogs 

Don’t wait a minute before sending for our great 

bargain catalog and special monthly bargain list. 

are positively as- C= 

tounding; bargains which simply 

cannot bemet by ourcompetitors 

stupendous 4 FREE COUPON 

and mantacturin; ilities. 

Write Today,Don’t Wait & Soman Cn: 
a / Dept. 592 35th $t., Chicago, 

Send the free coupon, a postal 

or letter—but send right now. Gentlemen: Please send me free 

Take advantage of these and prepaid your big bargain lists 


special offers while they —also the catalogs I have marked with 
last. This month iy. 4 No obligations on me whatsoever. 


—, 
Ladies’ 


tal 
will mail, free and Men's 
stpaid, ta! 
STRAUS AND My name is- 
SCHRAM ‘inc.) 
address is....... 701 


curcaad Fi: you would like to have the rocker shipped at once send 


ly 50 
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Realize your emabitions! os = —— Be a business man! Work is easy and fascinating. Always a crowd around your 

Earn 2,500.00 to $3,000.00 per year net —even more is machine. They advertise you. You get phone calls — business 

ossible. Here’sa woudertal to make an easy aon. — business — the time, hen money is earned 

nd for one of our money making B. B. uum Cleaners 0 — it's yours —all of 

30 Days’ Trial Let Your Profits Pay For Machine 

Try out the proposition 30 days —see how much there is in it. We sell for cash or on installments. You —_ earn money 

It’s a great chance to start business for yourself — just what from first day. When payment comes it out of 
ou've been wanting to do—the very opening you've been 

ooking for. One of the most wonderful money making propo- The. B. B. Vacuum Cleaner is a cietaniniataidencoinialilian ts x, 
sitions ever invented. somaiete. oe e are glad to send it on 30 days’ trial. We know 7 

it will make 

Tremendous Profits 1938 Machine pogertul we. 

cycle, valve ess engine, rfectly adjusted and inspected t 

The headline is conservative. $15 to $30 a day should be has all the latest attachments, and impeovemente of best 

easily made. Some work three machines — operate one them- quality — made to last. and complete in every way. Protected 
selves — hire men to work the others. They make big profits ic 

from others labor. Maybe that’s what someone is doing to The whole is erected upon asubstantial four-wheeled wagon 

you. You're doing the work for small pay. _ He's getting the —steel or rubber tires—full elliptic springs—staggered steel 

protts Change that. Work for yourself. Get all the profits. spokes — strong and substantial, yet so compact and light it 

e independent. be “d from e to place with little 

effort. uipp with vacuum condenser, 

1 mand F r Profes- water R. vacuum gauge — high pressure t 
Bi Cl ers _Powerful Proof suction hose— glass 
siona acuum ean lust say that the B. B. machine has ing tools @ properly connected an¢ 

rfect ? faction. Th d adjusted ready for work. All fittings best 
get veleaned, 4 iWarzived we cleared $22.00," on ee market. Simplest and easiest work- 
0 repea y bod; jon: ‘orter, acuum Cleaner proposit ever set up. 
now vac fever of the ard inst, received at our users praise it, Say it 
wi 
to pieces. There’s a big demand for the A. 0. Rainbow, Mexico. as our 30 days’ trial. A 2-cent 
man who can clean the whole house—rugs. I started out with my onthe on March stamp ngs it. We tell you how to start 
12, and up to the present time, June 6, —how to get business and make a success. 
mattings, carpets, mattresses, pillows, por- have made $556.60. I will need another Vac n w— thing e 
tieres, curtains, upholstered furniture, etc., machine next season. C. H. Otting, Ky. cuum cleaning is new — something every- 
bo body wants and can afford. It’s a tremen- 
do the whole job in a few hours without It is the greatest dirt puller I ever saw. I 4 we } Zi 
gre: Ls dous money maker. Now is the time to start. 4 
turning the house upside down. One man can make $20 a day with it which I think A thi B ag 
can clean ordinary home in four hours. is good for the investment. My custo- now. y 
One woman engages you—then next door Rave: Ess our rewul ar customers b Sas00 
Bs neighbor wants you. So it goes. Think of . Staley, rid more this 
churches, halls, lodge rooms, hotels, 
that need extra big jobs and F McCreery Mfg. Co. 
extra big mon 
You should be "ouay as a bee. 908 Door Street Toledo, O. 


Reliable—Dependable—Durable—Satisfactory 


— 9 When you puta GILE engine in your boat, you've 

UP a S§ e got a motor on which you may rely to GO at all 

times. You can thoroughly understand it — it is so 

simple in design that it practically eliminates all repair expense, and so easily 

operated that your wife, mother, sister or sweetheart can readily run it, and it couldn’t be of better 

material, design or construction if you paid three times the price we are asking. GILE engines are made 
only of the very best material, are of superior design, and expert sil 

construction. They are manufactured in one of the most up-to- ( This is the 16-foot Ideal ) 

date and progressive plants in the country, are carefully tested 

out, are RIGHT in every way, and FULLY guaranteed. They fill 

every requirement of satisfactory service, are durable, long lived, 

and in fact just the engine you've been always looking for—a motor which will 

““MOTE "’ wherever and whenever you want it or need it. Our prices will astonish 

you. Write for free catalog and further information--we know we can interest you. 


GILE BOAT & ENGINE CO. [75.75.3970 


10 Filer Street LUDINGTON, MicH. | 
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WJEFFERY-DEWITT CO, 


DETROIT, MIGH. 


HE J. D. Visible Gap Spark Plug lays bare 

all ignition trouble. If the spark is seen 
jumping the gap, but ignition is faulty, look for 
your trouble between the gap and the sparking 
point. If there is no spark in the gap, your 
trouble is behind. This new 
great plug also facilitates timing, 
intensifies spark, uses only mini- 
mum current, and cleans itself 
when you widen the gap by 
turning knurled adjusting nut. 
Gap can also be entirely closed. 


One Look Tells Everything 


Every part is made in our own factory 
—even the porcelain being produced 
in our potteries from i . clays 
and other ingredients. his unequiv- 
oes with every one: 


R A 
YOU ARE NOT 


If your dealer hasn’t the J. D. Visible 
. yet, send your money direct to us, 
eg specifying size wanted or make of car, 
¥ and we will ship prepaid. Remem 
the price is only $1.00 for this plug. $1.00 


FREE LITERATURE ON REQUEST 


| JEFFERY-DEWITT CO., 521 Butler Ave., Detroit, Mich. 


= 


= Illinois man claims to have invented a grip for 
insulated wire that will hold it firmly without injuring 


Grab’s Combination Automatic 
Lighter and Ash Tray 


Something Entirely New and Practical 


Instantly appeals to every smoker be- 
cause of its convenience and efficiency 
and to every housewife because it 
prevents mussing up the home with matches 
and ashes. It does away with matches entirely. 
Gives a large steady flame. Press the lever— 
atented lighter does the rest. 1,000 lights for 
cent. Lighter detachable from as 
Always ready — will last a lifetime. _ Sent any- 
where on receipt of price— $1.25 prepaid. 
Money back if not satisfied. Order today. 


VICTOR M. GRAB & CO. 
Patentees and Sole Manufacturers 
112 Ashland 750 Chicago 


Buy your Diamond $ 
Direct from the Importer at 


The n new sw complete Basch 

Diamond Book contains in- La 
formation that enables the 4@ 
diamond investor to pur- 
chaseintelligentlyand with 
perfect safety. Tilustrated 
in colors. Gives full par- 
ticulars of the Basch Plan; 
tells how we ship any 
diamond on approval at 
our expense, without de- 
Dosit or references. De- 
scribes the Basch contract 
to buy back every dia- 
mond for cash. Sent free 
on receipt of your name. 


L.BASCH & CO. 


Diamond Importers 


tray. 


You can 
buy Genuine 
Perfect Cut Diamonds 
rect 


da the Importer 
— guaranteed, at these 
8.25 3-8 carat, $31.25 
ia —— 4 17.50 1-2 carat, $45.00 
1 Carat and over, 


$97.50 per Carat 


These Importers’ prices are ae 
per cent fess than in retail 
Our enormous cash 


Dept. 2347 S. State St., Chicago »° 


ADVERTISING SECTION 


CUT YOUR COAL BILL 


TE UNDERFEED 


WRITE. for FREE Book— Furnace 
or Boiler. Clearly explains how 
the Underfeed cuts Coal Bills 1/2to23. 


Williamson 


PECK 
FURNACES 
Produce in coldest weather more heat, 
cleaner heat and more evem heat than 
any other heater. Requires least attention 
in feeding, regulating and cleaning. Let us 


prove it. Mail coupon for FREE Warm Air 
Furnace or Steam or Hot Water Boiler Book. 


The Peck-Williamson Co., 398 W. Fifth St., Cincinnati, Ohio 
pe UNDERFEED Furnace Book....... 


Boiler Book. .......++ 
(Indicate by X Book you desire) 


Name....... 


Mame Of my Gealer. 


“** Hang Your Pictures 
(weighing up to 100 lbs.) with 
Moore Push devices. Their 


tool - steel points 
will not disfigure plaster walls. , 


Moore Push-Pins| 


glass heads, steel points. Try them for calendars, 
small pictures, etc. Push them in; no hammer- 


ing. Nos. 1 or 2, 44 dozen 10 cents. 
Moore Push-less Hange 
(brass hooks, steel points inclined Gates 
will support hall- a, mirrors, etc. No 
mouiding required; no picture wire need show 
Easily ns: No. No. 25 Tholds 20 lbs.) % dosen’ 10 
0. 28 (100 Ibs.) 4% dozen 10 cents. Atsta- 
ware, photo stores or ‘ae mail. 
25. Send 2 cents for samples 
MOORE PUSH- PIN CO., 1177 Sansom Street, Philadelphia, Pa. 
sa valueble to the diamond buyer. 
AMONDS by the Why do ail jew-.¢ 
1 by the carat and yet nearly all r uses” 
to ote on the same honest basis? Simply because they do .¢ 
not want you to know the tremendous price per carat 4° 
are really asking. UL. Basch & Co. are practi- 
ly alone in giving and ey in writing Pid 
the carat weight — A price 


rat of every 
diamond. The Basch pian also enables you to Fg Pa 
send for any diamond on approval for your ,¢ 


inspection at our expense. no Ff 
posit or references. Pd 


Our Legal Guarantee is written 
contract to back any diamond wee’ 
sell at lor giv- 
enus the Confidence, friendship and 
investors | / / A$ 
nves in every 8 ull par- 
ticulars in the Basch Diamond ,¢ oA 
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ane Saw 
No. K88 26 in. 
Price $2.00 


Buying a kit of Keen Kutter tools is one of the best invest- >t | 
ments a man can make for his home. Every day you need ners 


Keen Kutter tools last longer and give far better service than ah 


' tools; therefore, they are the cheapest. The steel is of the highest grade 
—the edges have a razor-like cut, handles are straight-grained lumber 
and every tool has the proper “hang”’ that makes easy work. 


“*The Recollection of Quality Remains Long After the Price is Forgotten. aes 
=e —E. C. SIMMONS. 


Trade Mark Registered. 


If not at your dealer's, write us 
price $2.25 SIMMONS HARDWARE CO., Inc. 
‘ St. Louis New York _ Philadelphia 
\ Half Hatchet Level "No. KN110 
No. KH1—Price $0.80 d Price $2.25 


MAKE $200 A MONTH 


operating the New Model Combination Camera. It 
ed takes and instantly develops eleven entirely different styles 
of pictures, including four styles paper Post Cards, six 
styles of Tintype pictures, and Brooch Pictures. 
Requires no experience whatever. Everybody 
wants pictures. Five hundred per cent profit. 
The World's Biggest Money - Maker. 
Small investment secures complete outfit, lndok- 
ing Camera,Tripod,and material for 150 pictures. 

ake money the first day no matter where you live 
or what you are doin, tailed information free. 
including letters rom prosperous operatives 
everywhere 


L. LASCELLE, ‘ier.. 627 W. 43d St., Dept. 693, NEW YORK 


GARGOY 
Mobiloil 


A grade for each type of motor. 


Two-Wheeler 


Even with 8 horsepower, the Henderson rides 
without vibration; because its power is 
generated by a 4-cylinder motor. 

This feature—and its comfort, silence, easy 
saddle position, etc. — literally shot the 
Henderson into popularity last year. 

And its popularity will grow vastly greater in 
1913. Investigate the Henderson. You 
will find advantages that the best “twin” 
or “single” cannot offer. 


— ee $325 HENDERSON MOTORCYCLE CO. 
1158 Cass Avenue DETROIT, MICH. 


drive ; 28 x 3 inch tires, 


\ 
‘= 
$1.00 
| 
2% 
| | 
\ 
| 
| 
i 
| 


eae 
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The reliable inexpensive. 
cleaning device — 


BISSELL’S 
| 
| 


“Cyco” BALL-BEARING 


Carpet Sweeper 


Other cleaning devices come , 
and go, but the Bissell Sweeper 
withstands all competition, 
always emerging with increased 
prestige and a broader measure 
of public favor. The reasons for 
this are very plain and simple. The 
Bissell ere med occupies a distinct 
' field of usefulness that no other clean- 

j ing device covers, meeting a daily necessity | 
Fo 4 of every home that cannot be practically | 
|. | compassed by expensive cleaning machines i 
that are cumbersome to use; and beyond 
this, the “Bissell’’ gathers! up miscellaneous 
litter that other devices cannot pick up—all ; 
of which is recognized by housewives gen- 
erally. The dirt and dust. problem has to be 
met every, day in the year, not periodically ; 
and the Bissell Sweeper is the only cleaning 
device which, on account of its lightness | 
and efficiency, is to use an. } 

The very latest tee EARING BIS- 
SELL costs but $2.75 to $5.75, and will | 
last from five to fifteen years, according | 


to care given it. 

For sale by all the best trade. Write 
for free booklet, ‘* Easy, Economical, 
Sanitary Sweeping.” 


Carpet SweeperCo. 


(Largest Exclusive Carpet 

Sweeper Manufacturers | 

in the world). 
(29) 


} 


O’Sullivan’s 
Heels of New Live Rubber 
Make Walking Easy 


The Great Aristocrat of 
American Gage Motorcycles 
Big, Powerful and Graceful 


1913 Model for immediate Delivery 
5—6 HP and 9—12 HP De Luxe Motors, Free 
Engine Clutch and every approved teature. Made 
as carefully as a watch. Send for illustrated litera- 
tur@ and prices. Live agents wanted. 


EAGLE MOTOR CO. (P. M.) Brockton, Mass. 


A BOOK OF PLANS 
FOR YOU 


FREE 


Your easy chance to get a beautiful and instructive book of house 
plans entirely FREE. Just send us the names and addresses of all 
the carpenters and builders in your town. That's all you have to do. 
Really no work to it. Simply mail in your list and get your plan 
boc ok easy and FREE. Remember—a 125 page plan book for your 
list of carpenters’ and builders’ names. 


RADFORD ARCHITECTURAL CO., Medinah Bldg. , Chicago, Ill. 


I want you to try my new 


Hospe Cabinet 
Grand Upright 


in your ownhome 30 days 


Extraordinary Offer: 


Yes, this matchless instrument in your home 
four weeks at absolutely no cost to you. You 
can use it in any way, enjoy this sweet-toned 
instrument to the fullest extent, play on it, test 
it in every way you want. If, at the end of 30 
days you decide it is the piano for your home, 
you can pay for it on the easiest, fairest payment 
terms ever devised—JUST $1.50 A WEEK, 
if you so desire. 


My Direct Plan Saves You $108 
$275 Piano Only $167 


And you secure not just an ordinary piano, but the 
famous sweet-toned Hospe, with an iron-clad twenty- 
five year guarantee. You can have any of my Hospe 
pianos, player-pianos or organs in your home thirty 
days free at corresponding savings ; $15.00 Music Bench, 

00 worth of sheet music, and my Easy Method Piano 
Instruction Book, free with every piano. 


Important Piano Information Sent Free 


Fill out and mail the coupon today. It will bring you 
absolutely free my catalog, special price list 

and valuable information that every A sme 
purchaser should have. I have 
making and selling good pianos pt 
in Omaha since 187 = mat- 

ter what price or what 
style of instrument ) 
you want I can re) 
save you 


pe 


oP 


A. HOSPE 
ot. A. — 


172 Hospe Neb. 


DEaR Str: Please send me, FREE, your new Cata- 
log, your Money-Saving Plan and Full Details of your 
Free Trial Offer. 
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“Our Boy Now 
Lives at Home!” 


A Mother’s Splendid Tribute to the 
Brunswick Home Billiard Table 


A mother who purchased a Brunswick Home Billiard 

Table! for her son writes us 
When we attempt to make plain to you what 
honsase your beautiful billiard table has brought 
ur pome, words fail us and we can only say— 

‘OUR B OY NOW LIVES AT HOME.’ 

“My sincere opinion is The 
Balke Collender Company has done a great and 
noble work in making it possible oy have billiard 
tables in our homes. 

Not “make believe” billiards or a makeshift “toy” 
table. You can now play this finest of all indoor games a¢ 
home, On & ™ ificent “BABY GRAND” made by The 
Brunswick-Balke-Collender whose tables 
are used exclusively by the world’s billiard experts. 


Why Not a 


GRAND” 


For YOUR Boy? 


Multiply home attractions, boop the young folks and 
the whole family entertained, enjoy the mental stimu- 
lus of billiards by the purchase of one of these superb 
tables. The Baby is made of genuine mahog- 
any, inlaid design, richly ished. Hasa Veemout slate 
bed; celebrated ‘Baby M onarc h Cushions; concealed 
drawer holds Complete Playing Outfit ; scientiticall 
constructed, with perfect playing « ualities Furnish 
either as a Carom or Pocket-Billiard Table or asa 
combination Carom and Poc ket. Billiard Table. 

OUR BRUNSWICK “OONVERTIBLE” BILLIARD 
TABLES can be instantly changed from billiard or 

ket-billiard tables into handsome Davenports or 
Bin ing and Library Tables. Equal in playing qualities 
to our “ Baby Grand” styles. 


Over a Year to Pay! 
Complete Playing Outfit Free 
The purchaser has the option of paying all cash or 
small monthly payments spread over an entire year. 
Your investment in a “Brunswick” will pay dividends 
in health and happiness for the family circle. Price 
of table includes complete playing outfit. 


“Billiards—the Home Magnet,” Free 


Our book, ‘‘BILLIARDS — THE HOME 
MAG * accurately describes and illustrates i in full 
colors Vy many styles of Billiard and Pocket-Billiard 
tavles designed for the home. Gives special prices 
and full details of Easy-Payment Proposition. (72) 


TheBrunswick-Balke-Collender Company 
Dept. D. J., 324-328 S. Wabash Ave., Chicago 
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TRY IT 
TEN DAYS 
FREE 


(0, ©) toaster 
uses only about half the current required by 
an upright toaster, still giving as perfect 
service as any toaster on the market. Can 
be used for heating water, chafing dish, 
popping corn, and many other things. Hand- 
somely nickeled and furnished complete with 
cord and plug. Can be attached to any 
electric light socket. We will send you a 
Delco Electric Toaster by Parcel Post 


ON TEN DAYS’ FREE TRIAL 

If it does not meet your approval send it 
back at our expense. Satisfaction guaranteed 
or money refunded. 

PRICE ONLY $3.00 

On sale at your dealer’s or Electric Light 
Co. Manufactured by the makers of the 
celebrated Delco Electric Three Heat Iron. 


DIAMOND ELECTRIC Co. 
75 Frederick Street, Binghamton, N. Y. 


Indorsed by Good Housekeeping Institute. 


The AutoStrop Safety Razor 
Guarantees 500 Shaves 
Ask Your Dealer About It 


[NEW AUTO TIRES 


30x3.... 8.00 x3%.. 14.00 20.00 
29x: 11.00 +» 16.00 36x4%.. 27.50 
12.00 3ix4 .. 17.00 37x4%.. 31.00 
31x3%..13.00 32x4 .. 17.80 37x5 .. 35.00 
The above are Piamend Tires, but as we are selling them at 

per cent less than regular prices, maker’s name is buffed off. 
SPECIAL OFFER "Send us the money for the 
amount of order (or if satis- 

factory will ship OC. O. D. when expressage accom- 


panies order), use the tires ten days, and if you are 
not satisfied we agree to refund amount paid on 
return of tires tous at Chicago. 
CARLSTEN-WILLIAMS CO., Dept. P. 
S. E. Cor. 22nd Street and Michigan Avenue, CHICAGO 


ANDREWS 
BOILER 


is different. Made of 
Steel plate like power 
boilers, has double the 
\ heating surface, heats 
quickly, burns any grade 

+fuel, more durable and 
7 much easier cleaned. 


HOT-WATER 
HEATING 

~ All material cut to fit, threaded 


|_ANDREWS HEATING CO., 1305 Heating Bidg., Minneapolis, Minn. 


mew 
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You had to help soften the beard by rubbing 
in the lather. Neturally, your rubbing brought 
the blood to the surface, opened the pores and 
made the skin very sensitive. That helped the 
free caustic to get in its work and made the skin 
doubly sensitive. Under these conditions any 
razor will feel as though it were pull- 
ing the hair out instead of cutting it. 


Mennen’s Shaving Cream 


dispenses with the “rubbing in,” as it thor- 
oughly softens the beard while the /ather is 
worked up onthe face. Reduces shaving to 


‘ 


two operations — lathering and shaving. » the 


time saved. 
As it contains no free caustic, 
ere is no smarting, and you get 
a delightful, cool shave. 
For sale everywhere 25c 
Sample Tube Free 


GERHARD MENNEN CO., Newark, N.J. 


selling Ann Arbor Lamps and Lighting Systems. Every 
body wants this famous light. Show it, it sells itself. No 
experience necessary. Besides regular earnings we mail 
cash bonus checks every month to successful agents. 
Don't delay; write me at once. H. H. Seeley, Pres., 
Superior Mig. Co., 294 Second St., Ann Arbor, Mich. 


Washburne’s Pat. “O.K.”” Paper 
exclusively by those 


A modern equipment at small 


cost for farm and house lighting and small isolated 
plants. Dynamo has an output of 42 volts and about 15 
amperes. Speed 600 R. P.M. For charging 30 Volt Storage 

eries. Operation steady and quiet. Write for circular. 


THE CARLISLE & FINCH CO., 244 East Clifton Ave., CINCINNATI, OHIO 


‘Use This Camera 


10 Days FREE 


Do not send us a penny, merely send your 
name, address and nearest express office on 
coupon below, and the genuine No. 9 Folding 
Ansco, the camera with a national reputation, 
will be sent to you express prepaid. Try it for 
ten days, see how splendidly it works, note the 
high grade rapid symmetrical lens, Cyko auto- 
matic shutter, brilliant reversible finder that 
works either horizontally or vertically, two tripod 
sockets, and improved spool holder — for either 
six or ten exposure films. This is an ideal 
camera, high grade, post card size —3\%x5'%4; 
use it for pleasure or profit; take pictures for 
making money, or take pictures for fun or study. 
It is a great pastime and a liberal education. 

If at the end of ten days, you find that it’s just 
the camera you want, send us $2.00, and there- 
after $2.00 a month for nine months — $20.00 in 
all. If you do not want it, simply return the 
camera at our expense. You take no risk. 


This is the Greatest Camera 
Offer Ever Made in America 


This celebrated Ansco No. 9 Folding Camera sells for 
$20.00 cash everywhere in the world, that’s the standard 
price—we offer it to you at the same price on the easy- 
payment plan, only $2.00 a month. This is the first time 

ou have ever had the opportunity to buy a standard 
high grade camera on the easy-payment plan. ? 
You will need one or ,9* 
Special Film Offer more rolls of film to ra 
try out this camera, and we are making a special .»° 


offer: Send us 50c and we will send you a roll ” National 


of films that will take 6 pictures; after you ., Camera 
have taken the pictures, send the roll to Company 
us and we will develop and print them ,»* 30 

and send them to you without any 9” Ligectt Bldg. 
additional charge. Ps St. is, Mo. 


Fill Out This Coupon Today 2” send me for ten days free 
and try the wonderful Ansco No. 9, for (6° trial Ansco No. 9 Camera. It 
10 days, free. We will send it to you Pd 1 am satisfied with it, I will send 
prepaid. You take noriskatall. 2 you §2.00 as first payment, and 
Pa then $2.00 per month for nine months. 
National Camera if 1 do not wish to keep the camera, I 
o will return it to you within ten days at 
Company a your expense. (1 enclose 50c for your special 

film offer). 


Mo. 


i? 
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| 
W 
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, and Home. Made of Brass 
‘ La and nickel-plated Steel, three sizes; put up 
i) eeee in Bright Metal boxes of 50 & 100 each, 
Your Stationer, 10, 15, 20 & 25¢. 
Adee a Send | 0¢ for box of 50 assorted. Booklet free. 
YEARLY SALE NOW 100 MILLION, 
i THE O. K. MFG. CO., Syracuse, N. Y. 
YOUR 
72 WITH 
ELECTRICITY 
| — Put in a Direct 
| 4 Connected 
| St. Louis 
| 


HEY are your 
i fortune; neglect 
of them is bad 
business, Fortrade, 
profession orsport, 
Hansen’s Gloves 
give the only per- 
fect protection with full liberty 
of fingers and fist. Hansen’s 
Gloves are made of horsehide, 
tanned by a special process, 
soft, strong, easy, durable. 


Hansen’ s Gloves 


are made in 
hundreds 
of styles, all 
sizes and vari- 
ous colors for 
automobilist, cyclist, 
hunter, farmer, electri- 
cian, ironworker—you can- 
not name a field of play or work 
for which there is nota Hansen 
Glove ‘Built Like a Hand.” 
They are economical, too—cost 
: ro more and outlast the ordi- 
nary kind, and washing in gasoline 


leaves them soft and shapely. 8 
FREE BOOK OF GLOVES ° i 

oc. 
4 Hansen | 
Mfg. Co. 

We. 


Je Send, without cost 
to me, your Free 
ook of Gloves. 


hundred (Mention wether tor driving, 
yles 


ame 


Resident Agents Wanted 


giored to get into a_ permanent money- ain business sell- 
Gloria Gasoline Lighting Systems. Every system jee 
TE AT 


oe sothers. Every user an enthusiastic booster. 


GLORIA LIGHT CO., 1272 Washington Bivd., CHICAGO, ILL. 


BUNGALOWS 


We can sell you a beautiful, portable One to Six Room 
Bungalow or Cottage. Shipped in sections, finished and com- 
plete. You can putit up yourself in aday'stime. Only wrench 
and screwdriver needed. Write for FREE illustrated booklet. 


ST. JOHNS I BUILDING Ci Cco., 1266 Peoples Gas Gas Bldg , Chicago, Il 
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Self Heating Iron 


NEW Saves Its Cost 
“STANDARD” 


Every Month. 
Makes and con- 


Economical, 
tains its own 


conv en- 


All kinds of clothes ironed better in half the time. 
No waiting, no stopping to change irons. Right heat. 
Easily regulated. No time wasted. Iron on table all the 
time, one hand on the iron, ——— 
the other to turn and fold the 
clothes. The ** Standard’ 
is neat, durable and cor ~ 
all parts within radius : 
d handle. No tanks nor 
i ee standing out at sides 
s to hinder or be in the 
way. poss res or hose attached 


Every iron tested before ship- 
ping. Ready for use when ** Standard ”’ 
received. Price low—$4.50. Sent anywhere. 


AGENT MAKE MONEY. 


Men or Women. Quick. 
easy,sure. All year business. Experience not 
necessary. Sells on merit — sells itself. They buy on 
sight. Every home a prospect. Every woman 
needs it. Price low—all can afford it. HOW THEY 
DO SELL — Even 2 or 3 a day gives $27 to $40 a week 
profit; 6 sales a day is fair for an mt; some will 
sell a dozen in one day. Show 10 fami ies—sell 8. Not 
sold in stores. Send no money. postal today 
for description, agents selling plan. How to gett FREE 


C. BROWN MFG. CO., 815 Brown Bidg., CINCINNATI, 0. 


Juice from a freshly cut white potato frequently ap- 


‘plied, often will remove an obstinate wart. 


Stevens Auto Tire Valve 


Adopted by RALPH DeEPALMA, winner of the 
Vanderbilt Cup at Milwaukee, 1912. Can be 
attached instantly without expense to any inner 
tube stem,on any car. Saves one-half the time 
and labor necessary to inflate tires by any other 
method. Easily adjusted. Warranted not to leak. 
Two hundred thousand in use. Send $1.00 for set 
of four. Try them thirty days, and if not satis 
factory, money will be cheerfully refunded. 


Actaal Slee Agents wanted for unassigned territory. 


STEVENS MFG. AND SUPPLY COMPANY 
Dept. P. M., Fisher Building, Chicago, U.S. A. 


TOLEDO MARINE MOTORS 


ind that make boating ng When! 3H. P. Leyl., 
start you snow, the P. 1 cyl., 
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| Be Good To} 
while it is heat- state Teel 
ing, heats while >, heat—all in one. 
it is working. Fire is inside. 
Saves miles : Carry it about, go 
of walk- where you please 
\ ing. Don’t stay in hot 
\ room,on porch 
4 \ / \ right 
UY 4 \ thing after 
4 
‘ 
fe: 
shape, right weight. 
Cheapest fuel, two 
5 does ordinary family ironing! 
: 
Hansen's 
| 
00 
138-08 
= working simplicity that the non-mechanical can 12 
easily understand and operate. Complete,guar- 18 H. P. 3 cyi., 250,00 
anteed. 2cycle,2port _1-2x3 1-2, 4 1-2x4 1-2.| Write today for catalog 
THE UNIVERSAL MACHINE CO.. Pike Ave.. BOWLING GREEN, 


POPULAR MECHANICS 


STOP HERE—READ 


Yes, read every word of it. We offer you the greatest 
opportunity of a life time to make money easy. For 
men and women of ability. No experience necessary. 
We show you how. 


Be independent, don’t slave your life away for others 
for a few dollars. You can be in business for yourself 
and your time will be your own, with abundant money 
easily made. Act quick and help the dollars to roll in. 


New Article — Has never been on the market, nor 
anything like it. 


BIG PROFITS 
A Household Necessity 


Practical and every family needs it. No talking 
necessary — just show it —sells on sight and 9 out of 
every 10 families buy it. No competition. Investigate 
this great money making proposition. 


Don’t pass up this splendid opportunity—you may 
never have the chance again. -You will be surprised 
when you hear how ogg 2 is to make big money. The 
territory can be yours. rite at once — now — tomorrow 
may be too late. A postal will - and you will be on the 
road to independence. Be the first and let the other 
fellow wish he had written before you. 


You need a little money. Don’t write unless you 
mean business as we have nothing for curiosity seekers. 


ADDRESS 
KITCHENETTE COMPANY 
46 Pearl Street Buffalo, New York 


MONEY MAKER AGENTS 


Instantaneous 
Home Solder 


with a thousand 
Practical uses 


Simply heat Tinol over a candle, lamp or gas flame 
and you can make immediate repairs of anything of 
metal. In every home and office Tinol is a tremendous 
money-saver to those who know its uses. It sells on 
sight. Easy to demonstrate ; easier to repeat orders. 
Send 10c at once for sample, and agent's proposition. 
Men and women everywhere are making big money —so can you. 


HESS & SON, 1039 Chestnut St., PHILADELPHIA 


F R FE. E. TOBACCO REMEDY 

If you want to banish the nicotine habit and 

remove all craving, simply send name to White 

Cross Society ‘chartered by State of Missouri) for free sample treatment. 

H.C. BURGET, Secretary, 811 Kemper Bldg., Kansas City, Mo. 
HOW TO BUILD AND FLY 
YOUR OWN AEROPLANE 


Sec crets of aviation. How to get into this big paying business. 
How to make your own machine at the cost of material. 
Standard type aeroplane. How to fly your own machine, for 
pleasure, for exhibition. Inside pointers. Blue prints never 
offered for sale like this before. Special limited offer. To ail 
who write promptly I will make my special low introductory price on speci- 
fications, blue prints, cost estimates and aviation instruction. Write today. 


RENNIE SYSTEM, Dept. 5246, CHICAGO, ILL. 


ICAL NOVELTIES 


We are Western apa for The Electro Importing Co. 


Same Catalogue—Same Prices. We also carry a com- 
plete stock of electrical supplies, trains, toys and pocket 
cigarlighters. Send 10c in stamps for new 1913 Catalogue. 
ANDERSON L LIGHT & SPECIALTY co. 

134-136 No.) LaSalle St. Dept. A. CHICAGO, ILL. 
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Drafting. 


soon as you become 
my student 


Yes, that’s exactly what 
I mean. soon as you ome 
my student you can begin earn- 
ing a handsome income while 
learning at home. Draftsmen 
are in demand everywhere. Sal- 
aries from $150 to $300 a month. I can 
train you how to become a first class drafts- 
man at home during your spare time by mail. 


EARN WHILE A STUDENT 


Send the free coupon to me today and I will 

tell you just exactly how you can begin earning an 

income while you are learning drafting. I mean just 

what I say, his is a great extra special offer I am 
ou 


making. should write at once. Absolutely no 
obligations of any kind in sending the coupon. But you 
must write at once. I cannot make this offer broadcast 


to everyone. So I will take the my in the order that 
they are received. Get yours in early. 


FREE 


This $15.00 
Drawing Outfit 


If you register at once. 
This is just the kind of an 
outfit I use myself. They 
are not toys, but actua 
working instruments. If 
you will register at once, I 
will give this outfit to you 
absolutely free. I have 
selected this outfit from 
the line of one of the largest 
anufacturers in the 
Send the free coupon today for full particulars. 


] Guarantee 


To instruct 
youuntil you 


country. 


A Few Men Wanted 


What I want is the right kind of men. 
Don’t bother about the expense. I give 
each one of my students personal instruc- 
tion. If your work is right, I tell you so, 
If it is wrong, I tell you just exactly where 
it is wrong. There is an urgent demand 
today for skilled Draftsmen. The big 
companies are issuing calls every day in position pas 
the year for men to fill positions paying to 
from 8125 to $175 a month to start. 
Many positions paying $75 to $100 a week | 
always open. ere is your opportunity, 
Send the Coupon for Big Free Book " 
Do not delay. Just put your mame FREE 
and address in the free coupon and 4 
mail it in at once. I will send you Earning Offer 
free ~ prepaid my Co 
new book “Successful Draftsman. po 
ship.’ The book is absolutely 4 a n 
free and prepaid if you write at 
once. No obligations on you 
whatever in sending in the 
free coupon. be sure to 
write today as the supply of 
books is limited. Iwill al Iso Division 1192 
tell you about my special CHICAGO, ILL. 
offer so that you can earn 


Without any obligation on me 
a handsome incom 
whatsoever, please mail your boot 


175 a mo. 


Chief Draftsman 
er’s Equipment Co, 


soon as you become a oo 
coup Successful Draftsmanship and 
student. Send te of Siberal 
Addres: “Personal Instruction”’ offer to a 
“ few students. It is understood that 
Chief Draftsman I am obligated in no way whatever. 
4 
Division 1192 
ILL. 
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GOOD LUCK 
Every WATERLO00 BOY 


MACHINE 


r you. 


ATERLOO BO Embody 20 years o 
mM ACHIN ES honesty—20 years o 


Experience in building 
the best—20 years of leadership all over the world, proving! 
their quality. And you can buy them for less money in first 
cost, less in operating cost, and less in the long run, than 
any other dependable machines on the market. 


INVESTIGATE AND CONVINCE YOURSELF. 


The Waterloo Boy In its 20 years on the market, h 
GASOLINE ENGINE. gone into every civilized country; 
is recognized the world over as the lowest priced high-grade engine built, 


The Waterloo Boy Is chosen by tens of thousands of shrewd 
CREAM SEPARATOR buyers who will not buy a cheap, short- 
lived machine which will waste half the butter fat. Nor will they buy the 
higher priced machine which is no better and often not so good. 


The Waterloo Boy Low-D » Is light ht, light draft, strongly and 

SVEAR GUARANTEE all MANURE SPREADE R simply low tanding. and eaty 
PAP. load, smooth spreading ells at the lowest p ever made on a mac’ class, 

COVERS EVERY’ 4 The Waterloo Boy Is designed for all farm work from plowing to 
EVERY MACHINE FARM TRACTOR harvesting. Has pulling power of 12 good horses, 
Many important new features make it far superior to any others. Sells at low price. 


WE MAKE We have a message of importance for you. Write for Free Catalog and full information, 


WATERLOO GASOLINE ENGINE CO,, 1021 3rd Ave., WATERLOO, [0WA. 


PROPOSITION 


For a Live, Hustling Man. 


We offer exclusive protected 


territory to wide awake 
men to sell International 
( Ideal Portable Gasolene 


Lamps and Lighting Sys- 
tems and to attend to our business. 


Your Chance! 


Territory is being taken rapidly. 

If you want to make a business 
man’s income, write to us now. 7 
Our plan insures quick sales and 

our models and patents distance all 


40-MILE ‘HYDROPLANE 


Don't hesitate. *‘Our Help Sales Plan” means dollars to you. $4.00 for full set of Building Plans and 
Instructions. Limited Offer. Write today. 
ithe VALLEY BOAT & ENGINE COMPANY 


International Light, Novelty & 1203 Hess St., Saginaw, Mich. 


311 River CHICACO 
The Guarantee of ADDING MACHINE 
General Office or 
® Reliability @ 


hrowgh recomme m!aty 
in electrical apparatus is the monogram trade mark Pord 
of the largest electrical manufacturer in the world— 


GENERAL ELECTRIC COMPANY 


General Office: Schenectady, N. Y. Sales Offices in 52 Cities. 


Purchase through 5 your 
he can't supply you send remittance 
Guarantee with every machine— 
fefunded if pot satufactory within 10 days 


E. GANCHER 4,4.%°°, N. 
AGENTS WANTEO 


ADD TO YOUR INCOME °5 to 910 


he ““ AMERICAN ”’ is the only machine on the market (barring none) ’ 
an sharpens, hones, and strops razors, sharpens all kinds safety razor 
blades, scissors, clippers, pocket knives, surgical instruments, etc. No 
previous experience required. REMEMBER THE “AMERICAN” Key- 
Cutter is a little wonder. Cuts Square, Angular or Round slots. 
AMERICAN SHARPENING MACHINE CoO. ( Inc.) 
Dept. 2 184 W. Washington St. CHICAGO 
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Now Selling at 
FAGTORY Prices 


FREIGHT PREPAID 


This is a special 30-day sale of 10,000 sheets of Edwards 
Steel Shingles. Our direct-from-factory prices are surprisingly 
low. And we now pay all the freight. ere isa great bargain 
—an opportunity to buy the most dur: 
for much LESS than the commonplace kind. 


Edwards STEEL Shingles 


outwear FOUR ordinary shingle roofs, are ten times easier to 
. and yet. THEY ACTUALLY COST LESS THAN 
WOODEN N SHINGLES. They cost LESS, mind you. 
Do not judge Edwards Steel Shingles by common galvanized 
iron roofing—the kind that rusts. We have invented a method 
at absolutely prevents rust from ever getting a foothold, as 
100,000 delighted owners of Edwards Roofs have found out. 
It's the famous Edwards Tightcote Process applied to genuine 
Open Hearth Steel. 


STEEL Shingles Easily Put On 
You don’t have to nail thesestee! shingles, like wood shingles, 
ONE. ATA TIME. Put on as as 1 once, for they 
come in big sheets ready to nail on sheathing or old roof, 
Much easier than putting on wood shingles. No extra mate- 
rials to buy, no painting to do, no tools to borrow. Your 
man can do the job. 


No Danger of Fire 
No, Sir, you don't ever hear ot any baliding burning up if it 
is roofed with Edwards STEEL Shingles. It’s the man who 
roofs with weeden shingles “7 ition paper who loses 
by fire his howse or _— 
Why risk life and valuable property when you can make 
simply by with STEEL 
ry Edwa roof is guaranteed against lightning by a $10,005 
WRITE! mary postal at once for our latest Roofing Book No. 250 a4 
Special Factory Prices. Give size of roof, if you can. 


THE EOWARDS MANUFACTURING co. 
Culvert St., CINCINNATI, OHIO 


Row to Become a News- 
Ras ist— Big Money 
insi illustrated in this new book 

paper. 


by artist on big city paper. Simplified met “4 
yourse u spare . CART 
CARICATURE, Life Drawing pocnaue. Perspe 


ve, News Assignments, etc. Price $1.00 postenta, 
Coleman Art Ag'cy,216 Pine ra St. Louis,Mo. 


ot Yet. But Soon 


Be ready for the season when it opens. 
Send today for your copy of the 


\ Heddon Free Book of Bass Casting 


It tells you all you want to know about this great 
“game fish, how he’s caught and the Dowagiac 
‘ rods arid baits that make your killing sure. 


JAS. HEDDON’S SONS, Box 100 
Dowagiac, Mich. 


I Was Deaf 25 Years 


| CAN NOW HEAR 

with these soft, pliable, 
artificial ear drums. I wear 
them in my ears night and 
day. They are perfectly 
comfortable. No one sees Medicated Ear Drum 
them in my ears. Write me Pat. Nov. 3. 1908 
and I will tell you a true No. 902785 
story — how got deaf and how I made 


myself hear. 

ARTIFICIAL EAR DRUM COMPANY 
—_ Address GEO. P. WAY, 

G.P.WAY 40 Adelaide St. Mich. 


See! how 
much better 
this Top looks— 


Because it’s genuine Pantacote 


always fresh and clean. 


“Look at the other one—how seedy 
and shabby it looks — you can tell quick 
as a wink that it isn't genuine Pantacote. 


“A Pantacote Top is so easy to keep clean 
that there is no excuse for its ever look- 
ing shabby. 

“A little soap and water when you are 
washing your car will keep your Top 
freshened up. 


‘Even when it gets stained with road oil, 
you can clean it off without any trouble.” 


Pantasote is the standard curtain material 
used in every Pullman Car. The Pullman 
Company chose Pantasete because it looks 
well and it wears like flexible steel. 

That’s the kind of material you should 
have on your top. 


The most severe service conditions are 
discounted when @eatasots is being manufac- 
tured. It is the only Top material that looks 
well and wears well—the one that is rain- 
proof, sunproof, sleetproof, coldproof, wind- 
proof, snowproof, heatproof, crackproof, and 
pretty nearly foolproof. 

Send today for your copy of “The X-Ray 
on Automobile Tops.” Describes fully all the 
different Top materials, it explains how they 
are made and just how they differ. After you 
have read “The X-Ray” you will know just 
what you are buying when you buy Pantacote. 
Send for that copy today. It’s free to you. 


THE PANTASOTE COMPANY 


134 Bowling Green Building NEW YORK CITY | 
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‘is the title of our 1913 Set = meet beautiful and complete horticultural publication 


of the day—really a book of 204 pages, 


plates and over 800 photo engravings, 


showing actual results without exaggeration. It is a mine of information of everything in 
Gardening, either for pleasure or profit, and embodies the results of over sixty-six years of 


practical experience. 


To give this catalogue the largest possible distribution we make the following liberal offer: 


Every Empty Envelope 
Counts as Cash 


To every one who will state where this advertisement was seen and who encloses Ten 
e 


Cents we will mail the catalogue and also 


send Free of 


Our Famous 50 Cent “‘HENDERSON’’ COLLECTION OF SEEDS 
containing one packet each of Ponderosa Tomato, Big Boston Lettuce, Scarlet Globe Radish, Henderson's 
Invincible Asters, Mammoth Butterfly Pansies and Giant Spencer Sweet Peas, in a coupon envelope, which, 
when emptied and returned, will be accepted as a 25-cent cash payment on any order amounting to $1.00 and upward. 

In addition, all ordering from this advertisement will receive a copy of our new Garden Guide and Record. This 
is a handbook of general garden information, planting tables, cooking recipes, cultural directions, etc., etc., and in all 
is one of the most necessary and valuable of our many publications. 


PETER HENDERSON & CO. 


[AMATITE ROOFING] 


Mineral surfaced. Needs no painting. Send for free sample. 
BARRETT MANUFACTURING CO., New York, Chicago 


My Free 30 Day Tri 
Take NoMoney Down She 
All 
ost Successfu 
Time to Pay nation-wide Sale of 
High Grade Pianos Ever Known — All 


ler. irect from the 
Adler Factory to the co at lowest w 
sale factory prices. Isave you half—because the Adler 
Plan absolutely wipes out all middlemen and 
you their profits, 


If the Adler fails to make good my 
it—I pay freight both ways—trial costs 
to 3 Years’ Time to Pay 
If perfectly satisfied, keep it and start small 
ments once a month or every 3 or 6months. Ask 


every 

ref fund every 

you Write 
for ‘catalo 


FREE 


hea 


aL 
Adler, Pres’t 
Adler Mig. Co., 
4076 W. Chestnut St, 

| Louisville, ene 


Send F Co; 
ed me my ‘ree Copy of your Wonder- 


300 Candie Power F 


To Try in Your Own Home 
Turns be! into day. Gives better light than gas, 
electricity or 18 ordinary lamps at one-tenth the 
cost. For Homes, Stores, Halls, Churches. 
child can carry it. Makes its own light from 
common gasoline. Absolutely SAFE. 


COSTS 1 CENT A NIGHT 


b4 want one nes in each locality to whom we 
refer new customers. Take advantage of our 
SPECIAL FREE TRIAL OFFER, AGENTS WARTED. 
SUNSHINE SAFETY LAMP CO. 
395 Factory Bidg. KANSAS CITY, MO. 


Crandall Expert Wrench 


Here ts the wrench you have been waiting for. Goes into all the close and 
difficult places. Ratchet can be worked in one inch of space. Does 
what 56 solid wrenches can’t do. Changes jaw sizes in 5 seconds without 
extra tools. Drop forged steel and case hardened. 4 sizes jaws and handle 
in neat duck case, only §2.50 the set, at your dealer's or sent direct, 
charges paid on receipt of price. 

Ask for descriptive Live sal wanted 


EXPERT UTILITY CO., 224 E. 4th Ave., Cincinnati, O. 


. “Ohio” Tools 


Insist on them— it will pay you. 
Carefully made from specially 
selected steel — fully warranied. 
Write for complete 

REGISTERED catalog of 


“Ohio” Planes, 
Chisels, Drawing 
Knives, Auger Bits, 
Screw Drivers, etc. 


OHIO TOOL CO. Pepariment2 


umbus, O. 


> 


on 
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A DAY 


and FREE Suit 


YOU can easily make big 

money with our new co- 
operative plan, showing our wool 
samples and snappy fashions to 
your friends. It’s mew. They’ ll buy on sight, for you 
save them from $4 to $8, give them the latest striking 
city fashions and the finest tailoring in the world. 


Your Own Suit for Nothing 


‘1 by making enough on the first two or three orders to pay 
+ for it. Why not dress swell, get your clothes at a con- 
fidential, inside figure and easily make from $5 to $10 a 
| day? No money or experience needed. Agent’s complete 
7 outfit sent FREE — 60 rich woolen samples Get 
7 —perfect measuring system—full in- 

structions —everythi ing necessary to start 
you in a big paying business. All clothes 

le tomeasure. Remem 


WE PAY EXPRESS 
CHARGES 


and take all the risk. Everything sent } 
subject to examination and approval 
before payment is made. Clothes must 
fit and satisfy or your money back. Send 
no money — we furnish everything FREE. 
Just mail a postal today and the dollars 
will soon be flowing your way. We 
appoint only one agent in a town, so 
write quick and be the lucky man to get 
in on the big money. 


Reliable Tailoring Company 


This Consists of 


1 Cinematograph Camera, Type 

1B. & L. Zeiss Tessar lens; torts; 1 Rand 
sewed leather, plush lined camera case; 1 Pano- 
ramic Tri ; 1 Tilting Table; 1 Carrying Case 


for Tripod. $150.00 WRITE FOR 


PRICE CATALOGUE 


\ WHYTE - WHITMAN COMPANY 
: 36 East 23rd St. NEW YORK CITY 


BUILDING CONTRACTOR AGENTS 
WANTED—to use and help sell the 
RAPID FLOOR SCRAPER 


One man scrapes 
more floor than three 


FREE TRIAL 


can by hand. 
Get our Free 
MONARCH MFG. CO. | 
802 Shepard Catalogue and 


Grand Rapids, Mich. 


~~” SPECIAL OFFER 
Asphalt 
Flex-A-Tile 


Handsome as tile. Inexpensive as wood. 
Durable as slate. Write for free sample. 


THE HEPPES COMPANY,1158 Forty-fifth Av., Chicago 


For mechanics, 
millmen, 
engineers, 
railroad men 


Pummo 


‘Soa Purnice 


AP 
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No Money Now 


ONLY $4.00 A MONTH 
SENSATIONAL PRICE 


This is the offer that has startled the type- 
writer world! 
Typewriter salesmen and agents simply can- 
not comprehend how we do it. We actually 
sell to the user at a price very much less than 
the dealer paid at wholesale. Our monthly 
payments are exactly the same as rent. 
More than 10,000 orders have been filled! 
have no salesmen, no agents, no dealers. 
The quality of the typewriter, the extreme 
low price, the small payments, the broad 
guarantee—these are our only arguments. The 
typewriter we supply on this remarkable offer 
is not some unknown, untried make, but the 
world-wide Famous Model No. 3 Oliver. The 
typewriter that everyone knows. It Is a Visible 
Writer, just as perfect, just as fully equipped 
as though you paid the full cash price. 

You get every perfection and every device 
that goes out with this Model. You get all 
of the extras; metal cover, base board, tools, 
instruction book, and the broadest guarantee 
ever given on a typewriter. 
The Oliver is the machine with the type bars 
that strike downward; that has made the 
“write-in-sight” principle mechanically prac- 
tical. 
It is so simple that children learn to operate 
it in ten minutes, yet it is faster than the 
fastest expert. It possesses phenomenal 
strength, and will last a life time. 
No Money Until You See It, until you actually 
try it in your own home or office. Then—you 

make your decision. There is no salesman to 
influence or hurry you. If you keep it you 
pay only $4 down. It will pay for itself there- 
after. here is no interest, no chattel mort- 
age, no collectors, no publicity, no delay. 

his is positively the best typewriter offer 
ever made; the best selling plan ever devised. 
If you own a typewriter now we will take it 
in trade and make you a liberal allowance 
for it. If you are renting a typewriter you 
will want to send it back when you see this 
one. 
Send your name and address today. We will 
send you a catalogue of the machine. It won't 
cost you anything. You will be under no obliga- 


TYPEWRITERS DISTRIBUTING SYNDICATE 
| 166-B 94 North Michigan Boulevard, Chicago 


We 
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Winter Nights 
and 
Summer Days 


Make this the most profitable Winter 


you ever had. 


Build a Motor Boat, Sail Boat or Canoe. 
Invest your Winter evenings in Sum- 


mer pleasures. 


Several thousand young men are glad they heard 
of the Brooks’ way to invest their time. We send 
you all the material and tell you how. All you 
need is a chisel, hammer, saw and screw driver. 


A Better Boat at % the Usual Cost 


Every part is perfectly fitted before you receive it. 
You do not have to know the first thing about mechanics. 
All you do is to follow simple instructions and fit the 
perfectly made parts wag, And ee can depend 
absolutely on your boat. You know what’s under you. 
Every piece of timber, every unit —it’s a part of yourself. 


ish — speed 9% to 14 miles an hour—12 passengers. 


Brooks Manufacturing Co., 8202 Sidney St., Saginaw, Mich. 


The Only Practical Light 
for Motorcycles 


Prest-O-Lite is the only lightin that makes 
night riding possible, pleasant a’ 

This yeady.to-ee costs no more — usually costs 
less — than the carbide a generator consumes. 

The first costis low {si0l. Prest-O-Lite never pt 0 be 
second-hand, and is alwaysa READY CASH ASSET. 

You can easily afford it. You cannot afford to be with- 
outitif yourideatnight. Oneaccident might cost you 
more than years of Prest-O-Lite service. 

Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere. 

See any motorcycle (or automobile) dealer, or write us. 


DON’T ACCEPT An TION ! 
The genuine Prest-O-Lite, when can be immediately 
exchanged for a full one, ANYWHERE A AND ALWAYS. 
Imifations cannot. 
The Prest-O-Lite Co., Indianapolis, Ind. 
fresh offices and Service Stations Exchange Agencies 
all parts of the coun! Everyw: 


Please Mention Popular Mechanica 


can express your taste in yachting unless you're rich 
om, to pay fancy gues. As you take your friends 
upon Summer waters for 

delightful tripe you will be Write for Catalog 
proud of the 


Oaks $28 for the Knock-Down Frame of this 23-foot boat, inguding fe yo: poiherne and illustrated instructions to 


The Brooks Knock-Down way is the only way you 


at you built. Tells you everything about it 


shows this and many other models. 


Artists, Cartoonists, Illustrators 
$40 a Week "Up to $450 


an ust u 
ic one pom 


“Vet” halenen School of Illustrating, Inc. 
Newark, New Jersey 


AGENTS WANTED 


I want good agents in every county to sell a new, guar- 
anteed Automatic Razor Stropper. Sample furnished 
free. Exclusive territory. No deposit required. Complete 
information free. Write today. Make $40 to $80 a week. 


L. C. WORST, Pres. 


114 State Street FREMONT, OHIO 


Charles Buck Tools 


Charles Buck Edge Tool Co., Millbury, Mass., U.S. A. 


(ESTABLISHED 1875) 


Highest Award World’s Columbian Exposition 
Highest Award World’s Centennial Exposition 


Send name of your dealer and we 
will send you our new art catalog. 


STOP THE LEAKS 


in any household utensil of tin, copper, 
brass, etc. Send Sc for one ounce tube of 


MENDING 
GRANITE 


—Its base is og Flux — Standard the 
world over. Sold by Hardware, Electrical 
and Auto Supply Dealers ; Department Sees 
Grocers and Druggists. If your dealer hasn't 
it send his name and address to 


B. ALLEN CO., Inc. 


4530 No. Lincoin St. CHICAGO, ILL. 
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A Handy Helper for 
Mechanical 

Workers 
$125 


If you do 
soldering, 
wiring, repair, 
electrical or auto 
work, or if you “just 
tinker” around home, you 
will find the Baby a con- 
stant friend and daily 
help, worth many times 
its cost. 

It’s the smallest practical torch 
made, tank only 2x3 in. Re- 
quires no pumping, cannot get 
out of order. Lights quickly 
with a match and burns a 
steady hot flame for 2 hours 


on one filling. Simple, powerful, reliable. Sent 
anywhere in U. S. 


Post Paid for $1.25 


SEND IN YOUR ORDER TODAY 


McGILL MFG. CO., y$3,0ak St. 


The Only Self-Starting 
Two-Speed Motorcycle 
in the World. 

SEND FOR CATALOG JUST OUT 


THE MIAMI CYCLE & MNFG. CO. 
350-370 Hanover St. MIDDLETOWN, 0. 


NEggs Are High 

Poutrry |e Grain Is Cheap 

GUIDE Now is the time to get Mr. 
POS Park's new book and 


Written around two ideas — hen health and 
calendar arrangement. The health of the 
birds is the one essential to success. The 
healthy bird, properly fed produces the eggs 
and grows fiesh at a minimum cost. 


Mr. Park's life work has been poultry and 
the production of poultry feeds (endorsed by 
x Gov't Experimental Stations). The book 
is in calendar form—illustrated in a charmingly whimsical way. Each 
Picture a practical lesson and there isa wide margin left for the owner's 
Rotes. In red burlap board binding $1.00 postpaid on receipt of price. 
Money refunded if you want it. 

9B Poultry Almanac, FREE, will show you Mr. Park’s style 


THE PARK & POLLARD CO., 70 Canal Street, BOSTON, MASS. 


SPECIAL 


\ 
pecial Offer 
Genuine Wall Tent Complete 
Just think of it. This 7x7 foot prasine 
eight-ounce duck wall tent for only $5.90, 
Everything complete. Poles, ropes and pins. 
Big enough for four boys. Strong enough to 
stand blizzards or storms. You can have lots 
of fun this winter. Don’t stay in the house. 
Take your boy friends out in the tent. You 
cannot possibly get wet. It’s nice and warm 
too. Great to sleepin. Start to save today. 
Sign your name to the coupon and tear it off 
and send it to us. We will mail you at once 
a beautiful book telling you many things you 


ought to know about outdoor life. This book 
is absolutely free and prepaid. 


Army Shelter Tents 


Commonly Called “Dog Tents” — Made 
in 2 Sections, Complete with Poles and Pins 


Just like the regular soldiers use. Boy Scouts 
all over the country are using them. Can be set up 
and taken down ina minute. When not in use can 
be easily carried on your back. Absolutely water- 
roof. is tent is 5 ft. 8 in. long fd 8 ft. 6in. wide 
y $ft.9in. high. The poles are spl iced. 
ought to have one of these tents. nd your rin 
y. They are going like hot cakes. 


Send FREE Coupon for 
New Camp Guide ¢4,.; 


Just put your name and address on free i Camp Guide 
coupon and mail it at once. We will 
send you our new 1913 Camp Guide. Cou pon 


Gives a hundred pointers on camp- CHANNON COMP 
ing boys should know. Tells how, . 1192 ANY 
when and where to camp out. We Ra ph and 
also send a list of supplies you Sts., 

need and where you can get Gentlemen: Please 


them cheapest. Book is sent a send me,absolutely free 
free and prepaid. No obliga- and now 
1913 Camp Guide. Also 
tions of any kind. Mail : 
coupon now it now as = 

. gains you are offering on 
supply of these books tents and other supplies, 
is limited. 


$5.90 
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| 
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“Come on over to Bert’s house and 
see him build things out of steel.” 


That’s what thousands of boys are saying 
these days. Where a boy has received for 
Christmas a set of American Model Builder 
all his less fortunate friends envy him. 


They all want to go over to “ Bert’s house” and 
help build the bridges, towers, trestles, derricks, 
cranes, sky-scrapers, and other mechanical models 
which can be constructed with the 


American Model Builder 


Don’t make it necessary for your boy to 
goto “Bert’s house”’ to get the mechanical 
Faining and enjoyment the American 
Model Builder gives. 

Buy him a set today, for there’s no 
toy or game that can give the same 
fun, coupled with the same educational 
advantages. The most fascinating 
and instructive toy ever invented. 

For sale at leading depart- 

ment stores and toy stores. 

Seven sizes from $1 up. If 

you buy a smaller set you 

can add to it, as your boy 
learns to build 
larger models. 
Complete instruc- 
tion book with 
each outfit. 


AMERICAN 
MECHANICAL TOY CO. 
426 East First St., Dayton, Ohio 


Schickel r4o‘Sreoxe Motorcycle 


An excellently designed motorcycle that will satisfy 
even the most fastidious student of mechanics. Theory 
backed by practice helps to make the Schickel the lead- 
ing factor in the realm of advanced motorcycle design. 
A post-card request will bring you complete 
information on this interesting machine. 


THE SCHICKEL MOTOR CO., 69 Garden St., STAMFORD, CONN. 
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See Furniture Book Brooks 
for 100 Styles of 

Chairs, Settees, 3 | 
Tables, Couches 


Retail Price $16.00 $050 
Our Factory Price 


for designed MASTER-BUILT — made of finest 
geet oak, Marokene leather cushion. ed 35 inches ; width 
1 inches: ‘de th, 21 inches. Completed and finished in color you Choose. 
Then shi in sections —assembled in a few minutes with a screw 
5 aly Any one can do it easily. Pocket the pa 8 profit of from 
25 per cent to 75 per cent and have furniture that will last a lifetime. 


FURNITURE BOOK FREE 
showing 100 Brooks MasTer-BuitT pieces ; furniture for every room in 
. 64 pages filled with illustrations. Get this book and our 
offer — write 
BROOKS MFG. COMPANY 
2702 Sidney St. Saginaw, Michigan 


I can use 150 Men 


at $30 a week to start 

Would you like a steady job selling my goods, starting right aw: 
earning $30 a week, with a chance to be promoted to a position 
paying $3,000 yearly. No experience is required. My agents have 
steady employment the year round. I am ready to give yous 
position right.now where you can make bi Just 

te mea letter or posta today sure and say: ‘‘Mai/l particulars 
about the position you offer’, and mark the address 

Personal E. M. DAVIS, 

E. M. DAVIS CO., A’ Davis Block, Chicago 


Make $15.00 to $35.00 Per Day 


Photographs direct on Post Cards or 
Tin Types without negatives. experience nec- 


o dark room required. Pictures are developed, 
sek A... ‘finished in one solution. A chance for every 
man or woman to make big money this summer in parks, 
fairs, carnivals, circuses, etc. Cameras from $7.50 up to 

00. Send for free catalogue. 


Mrors, anv DistrisuTers of ONE Minute TIN 
Type AND Post Carp CaMEnas AND SUPPLIES IN THE WORLD 


WIN NEXT $1,200 


We tell you how; $40,000 already won by 4 inexperienced 
| as ple. Stoneman received $1,200 one month; $15,000 to date; 

rstad $2,200 in two weeks ; Schleicher $195 first 12 hours. 
Strange invention, startles the world. Gives every home a bath- 
room with hot and cold running water for $6.50; abolishes 
plumbing, water works; self-heating; little wonder Hart sold 16 
in 3 hours, $5,000 to date; Lodewick 17 first day. Credit given; 
investigate today. Beat others to exclusive sale; means fortune. 


ALLEN MFG. CO., 3590 Allen Bldg., Toledo, Ohio 


3 


Saved $700 on an $1800 Home 


The Aladdin catalog of 100 houses tells the story. Save 25 to 40 cents on every 
dollar. Get the warmest, strongest and best. Year around dwe! from 


$125 up. All material for complete house furnished. No labor 
required. Send today for catalog 
North American Construction Co. 


Bay City, Mich. 


R 
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| 
) You can put Usility 


— Wall Board on your- 
self if you want to. 


The only tools required 
are a saw and a hammer. 


UTILITY 


WALL BOARD 


Takes the place of both lath and plaster. It makes smooth, even walls 

and ceilings that are moisture proof — that will not shrink or warp— 

that can be put on at any time of the year—and that can be decorated | 
| in any style you wish. The cost is less than for lath and plaster. 


LET US SEND YOU A SAMPLE FREE 
THE HEPPES COMPANY, 4516 Fillmore St., Chicago 


IRWIN AUGER BIT Awake the “Edison” 


Only solid stem center bit made in all styles and 
sizes for every user. Never stops or swerves 
in hardest or softest wood. Sold under our 


Money -Back GUARANTEE 


Endorsed by ster Craftsmen. At your dealer's, or write us. 


IRWIN AUGER BIT COMPANY, Station B12, WILMINGTON, OHIO 


in your boy by giving him the 

gift that a as = and 

useful as it is entertaining. 

Our small engines or power plants 

™ are unusually interesting for the 

= mechanically or electrically in- 
clined boy. And they may be 

profitable, too, in . 

the hands of any 


bright boy. One young man is helping pay his college 

* expenses by charging ignition storage batteries with 

’ our baby motor. Our engines will furnish power to 
grind skates, a house lighting dynamo; drive a 


motor ice boat, canoe, boy's auto, or help mother # 


° . run the washing machine, cream separator, sewing 
until you get our Bargain Catalog machine or SUM. if 
of Millwork and Lumber. It’s Free. 

GORDAN-VAN TINE CO. GINE CO. 

5072 Case St. Davenport, lowa 


MULLINS STEELBOATSCANTSINK 


Built like Government Torpedo Boats of tough, puncture-proof, galvanized 
steel plates, pressed to form and so securel joined ether that a 
: -| leakisimpossible. The Mullins Steel Boats are GUARANTEED against 

ncture, leaking, waterlo; ing, warping, drying-out, seams, and 
RE EVER REQUIRE CAL Nc: Air-tight compartments like a lifeboa:. 
MOTORS—The Loew-Victor 4-cycle and Ferro 2-cycle—light—powerful— 
simple—can be operated by the amateur—the beginner—start like auto- 
mobile motors—one man control—never stall at any speed—exhaust silently 
under water. 

Our beautiful book, illustrated in colors, is free. 


THE W. H. MULLINS COMPANY 
The Worid’s Largest Boat Builders 
151 Franklin St., Salem, Ohio, U.S. A. Bafest Family Boat Built- 


STEEL ROW BOATS AND CEDAR CANOES | 


7 | 
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“> -» 
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Here is the razor YOU want 
the “curved” SHUMATE Tungsteel 


Did you ever get up in the morning — glance at the clock — find that you had only 
five minutes to bathe and shave and dress—and another minute to catch a car or 

~ train? Or did you ever get home late and find that dear wife had 
arranged for you to go to the theatre or that company was coming — 
and that you simply had to shave at omee—and in a hurry 
tuo. Ata time like this you will appreciate having 


this ourved Shumate Tungsteel 


— it’s the greatest razor success of the age — introducing a new scientifie principle in razor 
construction—** the Shumate curve ''—which enables you to obtain the much desired double 
sliding stroke, with ease and comfort. This not only insures speed—but a clean, delightful, even shave. And you get into the “* hard corners "’ with as 
much ease and with as good results as the best barber. ‘‘ The Curved Shumate'’ fits the hand and fits the face — you'll never know the real comfort and 
delight of shaving until you use the Curved Shumate. am P one . 
—the curv umate is made of Tungstee! and guaranteed for life — there is no razor made, no matter at 

bear this i in mind what price, that can give you a keener or more lasting edge than Shumate’s ‘* Tungsteel’’ at $2.00. We have 
made millions of razors — over 30,000 dealers all over the world sell Shumate Razors — we have been established since 1884 — and never in the h our 
long, experienced business career have we found a razor to equal “*the Curved Shumate Tungsteel.”” We advise you to get one today — at your 
local dealer—or write us direct—sead §2—satisfaction absolutely guaranteed or money back. Address: 


Notice Dealers : #f ¥ou are not carrying “ The Curved Shumate ’” SHUMATE RAZOR CO., 240 Locust St., St. Louis, Mo. 


A595 $4.50 || Lined Nomber 


Complete Files of 
A collection of the most useful experience of years seg 
hundreds of the most successful mechanics, “boied 1/1 Popular Mechanics Magazine 
Shop Notes Year Books —Vols. | to IX adenagiaitaipanerars 


i fe These consist of the twelve monthly issues of 
4595 Articles 1988 Pages 4503 Illustrations magazine for each year and we suitable for Bie 


50 $45 in Price $1. 50 Each Postpaid 
Postpaid Case, Prepaid If copies of the two complete indexes for each 


The contents of these books are ~~ to _ articles appear- year's magazi are desi 20c additional. 
ing in this magazine under the heading ‘Shop N 


Order through your dealer or direct oe tia POPULAR MECHANICS Co. 
POPULAR MECHANICS BOOK DEPT., CHICAGO 318 W. Washington St. CHICAGO 


MAKE FURNITURE LIKE THIS 


Shown in the Photograph 


NE of our readers,who is strictly an 

amateur with tools, experienced no 
difficulty in making and finishing every 
piece of furniture, with the exception 
of the piano, shown in the accompany- 
ing picture. It is impossible in a small 
space to display all the different designs 
in Mission Furniture which we have 
published, but this picture shows some- 
thing of the variety of pieces and how 
well they go together. The 


MISSION FURNITURE 
SERIES of 3 Volumes 


Comprises 98 Attractive Designs, all different 


MISSION AA RNITU RE, F Part | i ~HESE books describe how to make furniture 
Now 825 Pages, for every room in the house as well as swings 
MISSION | FURNITURE, | Part 2 . for porch and lawn. Whether you need a complete 

a set or only some special article to fill in with here and there, 


MISSION FURN ITU RE, ‘Pare 3 3 will find full directions, dimensions and working drawings 

New Book—Just Out 128 Pages, 36 Designs making it in these books. The instructions are or to 
results as related above. complete list the designs 

rn inches S=: Price 50 Cents Pecapend each book will be furnished free upon request. 


ASK YOUR BOOK DEALER or address the publishers 
POPULAR MECHANICS BOOK DEPARTMENT, 318 W. Washington St., CHICAGO 


Please Mention Populer Mechanice 


| 
ONLY 
$2 
a Tun ys Tee 
| 
| 
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Cannot Depress You, if You Will Make Ita 


Facing 
The Future 
Fearlessly 


By FRANKLIN O. KING 


‘‘Ring Out the Old; Ring In the New. Ring 
Out the False; Ring in the True.’’ It Rings in 
Your Ears, and Well it May. Tennyson never 
Wrote a More Beautiful Poem, and You never 
Read a More Helpful One. Read It Over Again. 
Every Man should Strike a Balance on New 
Year’s Morning, even Though He May Have 
Been a little Off his Balance New Year’s Eve. 
It’s Easy to Turn Over a New Leaf, but It Takes 
a Real Man to Keep it Turned. ‘‘ Eternal Vigi- 
lance’’ is the Price, not Only of Liberty, but of 
Habits, Health and Happiness 
—Now and Hereafter. Good 
RESOLUTIONS will Become 
REALIZATIONS only when 
Backed up By PERSISTENT 
PURPOSE. 

How about Your Balance 
Sheet for 1912? Haven’t You 
charged off a Lot of Things to 
“PROFIT and LOSS’’ that 
Ought to Be On the Credit 
Side of the Ledger? Haven’t 
You Frittered away a Great 
Deal of Your Hard Earned 
Cash for Petty Pleasures, or 


¢ Lavish Luxuries, when You 
) Could Have Laid By Some- 
thing for the Inevitable 
“RAINY DAY How Much 
Better Off are You than Last 
Year, or the Year before 
That? True, You have ‘‘ Kept 
the Wolf from the Door,’’ but 
: by a Little Economy and Self- 
Denial You Might have Begun 
the Erection of a Fortification 
that would Forever Free your 
Family From Fear of Its 
Ferocious Fangs. 
Your Good Job may not Always Last. Some 
of These Days a Younger Man May Fill Your 
Place. I said a ‘‘Younger,’’ not a Better Man. 
The Gray is Creeping into Your Hair, and the 
BOSS is Likely to Forget the Splendid Things 
You Did—Once Upon a Time. ‘‘ Yo’ Ben a Good 
Old Wagon, But Yo’ Dun Broke Down.’’ The 
World Wants a WINNER, and Won’t Worry 
Along With Wornout Workers. 
“Parted From the Pay Roll’’ is a Little 
Drama in which You may Expect to Play the 
Principal Part Some Sad a ay, P.M. Then 
the ‘‘Good Fellows’’ who — You Spend 
Your Money Will Likely Pass By on the Other 
Side, and the Only Place You can Look for 
Sympathy will be In the Dictionary. 
Let US, therefore, ‘‘Ring Out False Pride,’’ 
and Hereby Firmly Resolve to Establish a New 
Record for 1913, which Will Enable You to FACE 
the FUTURE FEARLESSLY. Strikes, Lock- 
outs, Panics and Periods of Financial Depression 


Two Texas Gulf Coast Products 
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Rule to Save a Little Something Every Day. 
—_ I Repeat It—Saving is the Antidote for 
Slaving. 

The Best Incentive to Persistent and 
Systematic Saving is the Desire to Get a 
Home. The Best Place I Know of to Get a 
Home is in the Rain Belt of Gulf Coast Texas, 
where You can Grow Three Big Money-Making 
Crops a Year, and where Irrigation and Fertiliza- 
tion do Not Eat Up the Profits Your Hands Create. 


I believe you could save Twenty-five Cents a 
Day if You tried. I know you would Try if 
= Realized that our Growers of Figs, Straw- 

rries and Early Vegetables clear a net profit 
of $300 to $500 an Acre. Men have Realized 
more than $1,000 an Acre growing Oranges in 
our Country. Remember that our Earl ege- 
tables get to Northern Markets in Mid-Winter 
and Early Spring, when they command Top Prices. 


One German Truck Grower on mn pre lands 
this spring realized nearly $500 
from three-fourths of an acre 
of Strawberries. You could do 
as well if you only Tried, and 
on a Ten-Acre Tract Find 
Financial Freedom. 

The Biggest Price paid for a 
car of watermelons on the 
Houston Market this year was 
$140. The car was shipped 4 
the Danbury Fruit ond Truc 
Growers’ Association. 

We are situated within con- 
venient shippi distance of 
Three Good Railroads, and in 
addition to this have the ines- 
timable Advantages of Water 
Transportation through the 
Splendid Harbors of Galveston 
and Velasco, so that our Freight 
Rates are Cut Practically in 
Half. The Climate is Ex- 
tremely Healthful and Superior 
to that of California or Florida 
—Winter or Summer — owing 
to the Constant Gulf Breeze. 

Our Contract Embodies Life 
and Accident Insurance, and 
should You Die, or become 
totally disabled, Your family, or anyone else You 
name, will get the Farm without the Payment 
of Another Penny. If You should be Dissatisfied, 
we will Absolutely Refund your Money, as per 
the Terms of our Guarantee. 

Write for our Free Book, which contains nearly 
100 Photographs of Growing Crops, ete. Fill out 
the Blank Space below with your Name and 
Address, plainly written and mail it to the Texas- 
Gulf Realty Company, 1373 Peoples Gas Build- 
ing, Chicago, Illinois. Read it Carefully, then 
use your Own Good Judgment. 


Please send me your book, “ Independence With Ten Acres.” 


Please Mention Popular Mechanics 
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LEARN T0 


Tll teach you 
personally—b; 
mail—you'll suc 
field—for both 
men and women. Fee terms. Thousands 
of merchants pore help. Price cards, Sale 
cards, Window Cards, banners, signs, etc.. are 
u in enormous quantities. Crawford, B. ©. 
writes, ** Earned nearly $200.00 since taking 
course.”’ Parrott, Okla., says, “* Earned several times 
cost of course since enrolling.”. Gold lettering on Glass 
and wood, valuable feature of course. You learn every- 
thing from the ground up. When your course is completed 
you aheuld be an expert. Knowledge of sign and show card 
writing helps, you wherever you are. housands employ sign 
writers. Pay is good—work easy and fascinating—hours short. 


EARN $18 TO $35 A WEEK 


Many of our students now make more than this epenating a 
business of their own. My instruction is unequalled because 
practical, personal and thorough. years experience as a 
sign writer back of the course. Natural talent unnecessary. 
Earn while learn. practice work at reduced prices, 
— help pay for coarse. Fritzner, Minn., writes, “* Did 


00, profit os. J hink —did 
me ly. 
CHAS. J. STRONG, Founder 
Detroit School of Lettering 


Department 202 Detroit, Michigan 
“Oldest and Largest School of its kind.” 


USED PIANO BARGAINS 


Ages standard make used piano 
is a better investment than a chea 
new piano. We carry a large stoc 
of used standard make pianos, taken 
in exchange as part payment on 
new Starck Pianos and Player 
Pianos. Prices 30 
days’ free trial; a ments; 

FREE MUSIC LESSONS. 
Write today for bargain li: 


P. A. STARCK PIANO co. 
382 Starck 


, Chicago, 


LoNs 


Gold Medal 
Camp Bed No.1 


We manufacture the genuine Gold Medal camp 
furniture and outfits. There are cheap imitations 
-on the market. Our catalog is free to all. We 
- sell through jobbers and dealers. 


‘GOLD MEDAL CAMP FURNITURE MFG. CO. 
Racine, Wis., U.S. A. 


new 
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CASH IN YOUR 
Spare Time! 


Brew have spare time for sale, we will buy 
We pay big money—good American 

, MF back our agents to the limit. 
Write at once forthe greatest offer ever 
made by any tailoring concern on earth. 


in cash money — not in 
* promises. 


Send No Money — Everything is FREE 

It costs us thousands of dollars to make our 
Free Agents’ Outfits—the handsomest, 
most complete and attractive sample outfits zi 
ever presented to agents. Send your name and (19) 
address at once for handsome free outfit. and full instructions. 


PROGRESS TAILORING CO. Dept. 202, CHICAGO 


Would You 


Show this wholly visible Typewriter 
to your friends and let them see 
wherein it excels any $100 Type. 
writer made, if we would send one 
to you Free of One Cent of Cost for 
. you to keep forever as your own? Then 
on 4 postal card, or in a letter to us, 
simply say: Mail particulars. 


EMERSON TYPEWRITER CO., Box 510, Woodstock, Illinois 


W. C. Glines, Alabama, just made $12.00 profit 
“ his first day working for us. You are sure to make 
® big money on our combined salary and commis- 


sion contract. Write immediately for particulars 
of our quick-sellers and big money-coining proposition. A postal will do. 


BEST MFG. CO. 862 Broad St, PROVIDENCE, R. L 


Of the total area of Ireland only about 1.5 per cent 
is wooded, while forests cover 5.3 per cent of England, 
4.5 per cent of Scotland, and 3.9 per cent of Wales. 


TYPEWRITERS #5Wesr 


8s 
LOWEST 
nderwoods, Smiths, Remtagtons, Olivers etc. 
writers or otherwise, fully guaranteed t $10. 
volume of at cash make 

ways lowest. 

rite today our file 
YOUNG TYPEWRM 


“premiums” 


hipped on app: 
ustrated 


book} 
RCO., 52 Ottowa Bldg.Chicago 


from our patterns or 
nock down frames. 
You save % the cost and 
enjoy the work. 
Patterns and frames for 
boats of all t types and 
sizes, from the canoe 
eae at $1.75 to the 65 
yacht frame at $350. 


OUR CATALOG 


The Frame We Ship You 


SEND FOR 


which tells you all about it. 
You can build a 20 ft. launch 
rom 


pow build this 50 ft. cruiser 
shown in the picture for less 
money than you would have 
to pay for the cheapest 25 ft. 
finished cruiser you could buy. The Boat You Build 


DEFOE BOAT & MOTOR WKS., 1113 State Str., BAY CITY, MICH. 


after which it can be repointed at a smal! cos pen 


5 VULCAN PEN 


VULCAN" resus 
MADE IN AMERICA PAT OFF 


For ordinary writing, manifolding or ruling our STYLO FOUNTAIN PENS cannot be beaten ; they write 20,000 words from 
filling; write from any turn of point; cannot leak or blot; are made of best Par. iy 
that fits into conical gold point which makes it omoot like a sharp pencil. 


$1.00. Exclusive agents wanted in each county, Thncsel Mlocbemen. SERVICE PEN CO., Dept. 13, Racine, Wis. 


santly 


each 
a rubber, high polished ; point of Gold 
Guaranteed for one year; average life is five years, 


; 
SHOW 
$5 to $10 EASY |) 
While Doing Other Work 
i 
Pits 
AGENTS 
= Build Your Own Boat 
10 SUPPORT VALE ATOR | i 
= 
Ink Writes 
Always Inces- 
Ready 
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“Come to Florida and 
Live Like a Prince—” 


it 


Doesn’t 

This Lock 
More Like 
Living 

Than What 
You’re Doing 
Today ? 
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——live on a 10-acre fruit or truck farm all your own, close to the great and rapidly growing 


city of Tampa itself— 


Right here in beautiful Hillsboro County, where you can choose — gen the rich new tracts just now 
being opened — a model 10-acre farm for only $1 an acre per month. Man alive, that’s only 


3% cents a day per acre! 
you'll live like a prince — 


Clinch your New Year’s resolution right now, that hereafter 


Right here in Hillsboro County, Florida, where soil, climate, water, schools, churches, transportation 


to highest priced markets—where ail these vital features are ideal 


Right here where grapefruit and orange groves alone, 
as the U. S. Government report shows, are paying over 
$680,000.00 a year! Where fruit, vegetables and poultry 
mean a mint of money—several big crops of garden truck 
each year. Turn to that big double-page in our latest 
— book (coupon below will bring yours, free) and 

“What you can do with one acre in Hillsboro 
Soonty.” This valuable book tabulates actual yield of 
each crop; cost of clearing, planting and harvesting ; 
even includes a Handy Calendar of planting and 
marketing dates. Send today for yours—it enables you 
to choose crops that will yield you a handsome income. 

Right here where 3 big railroads cross each of our 
tracts—a dozen R. R. stations right on these lands. Get 
the point? Suburban advantages — at country prices! 


Don’t make the mistake of buying land that isn’t close 
to some large and fast growing city. Tampa, already 
over 50,000 population, can't grow much farther south or 
west, because cut off by Tampa Bay. Our farms lie just 
to the north and east! The point is, by reserving your 
farm NOW, you get the benefit of the rapidly doubling 
values— Hillsboro County land has already multiplied in 
value several times since we started ourdevelopment here. 

This is no “ pig in a poke” purchase —you'll have 60 
days to fully investigate the farm you reserve. Your 
money if you want it. We want you to know just 
what you're getting—by special arrangement even more 
time may be taken. And what's more, any time 
a year you may exchange your farm for any other 
unsold of the same acreage. 


During the past 3 years the North Tampa Land C 


— made them farm-owners in aves ey County. 
or the President of the Tampa & Gulf Coas 
developing their farms. 


over 2,500 happy families toward independence 
- ust ask what the Mayor of Tampa says of this land — 


t R. R.— or any of the contented, prosperous settlers who are now 
te from all these folk 


Start the New Year right! Mail this coupon quick — It entitles you to one of the most interesting, accurate 


and all-around valuable books on Florida ever published 


North Tampa Land Co. 


1128 Commercial National Bank Building 
CHICAGO 


North Tampa Land Co. 
Commercial Nat'l Bank Bldg., Chicago : 
Please send me, FREE, your latest and best 
book on Florida land. 


PM213 


AN; eu 


These 2 Great 
BooksWill Reduce 
Your Building Expense 


A magnificent, big, 176-page Catalog of Mill- 
work and Building Material containing pictures 
of 8,000 money-saving bargains. A handsome 

Plan Book of Modern Homes—showing 50 splen- 

did views and floor Plans of houses and barns 

priced from $360 to $6,000. Don’t pay dealers’ 

prices—deal direct with us, get our wholesale 
prices and save money. 

Everything in Lumber, Flooring, Doors, Windows, 
Porchwork, Building Paper, Hardware, Tin- 

work, Paint and Roofing at Wholesale Prices! 

Don't build, repair or remodel without these two 

ks, We guarantee qualit = 
satisfaction or — back. 


Ask for ge catalog 103 and ee Sook 11 
Both mailed free for the asking. 


Chicago Millwork Supply Company, 
1444 West 37th St, Chicago, Ill. 
Have a Home of Your Own 


Convert Your Bicycle into a 
and Stationary Motors and Finished Castings. 


Stamp for catalog. STEFFEY MFG. CO., 
Girard Ave. and 30th St.,. PHILADELPHIA, PA. 


SAVE COAL KEEPWARME 


We tell you how — We prove it — Write to-day 
COLD RADIATOR HEATED INSTANTLY 
with our Advance Steam Radiator, Valves and Vacuum Pumps 
SAVES ONE-THIRD COAL. Detachable Pump re- 
® moves the air and draws steam vapors into Radiator. 
A Valves only required for Radiators that do not heat 
quickly. Valves, $1.00; Vacuum Pumps, $1.25. Guaranteed 


to do the work or money back. Resident Agents wanted. 


i = ADVANCE ELECTRIC CO., 93 Chambers St., New York 


VACUUM PUMPS 


‘% For Powerful Portable and Stationary 
Vacuum Cleaning Plants. 
They take up their own wear. 
Powerful; Noiseless; can’t 
ay get out of order. 


- GET CATALOG No. 23 
LEIMAN BROS., 62P John St., NEW YORK 


Makes Minutes 
‘Do the Work of Hours 


ANY beam problem solved in 6 
seconds. Just push one slide and 
read the answer. Simple, Direct 
ene Quick. A great labor 
saving, brain saving, money saving 
device; invaluable to Draftsmen, 
Estimators, Builders, Engineers, 
Architects. Will pay for itself in 
one day’s use. 


WINSLOW 


STRENGTH COMPUTING 


SLIDE-RVLE 


for instantly calculatin; a Se the neh of 
beams of any materia span, 
| spacing or load. Nothing p Seay ike it at 
any price. Used and endorsed by 
eminent Engineers and Architects. 
Made of German silver. Size 344" x 1044"—~in 
cloth covered case, with valuable book of 
instructions. 


| Special introductory price $10.00 
Leather pocket case 50c. 
Money back guarantee. Agents wanted, 


HENRY W. TOMLINSON 
Steinway Hall, Chicago, Ill, 
DESCRIPTIVE BOOKLET FREE 


FREE 10 EVERY MOTORIST 


NEW “How To Get More Mileage 
Out of Your Tires.” Send 
BOOK name and address to 


THE DIAMOND RUBBER CO., AKRON, OHIO 
J.M. ASBESTOS ROOFING 


FIRE PROOF. NEVER NEEDS PAINTING. 
WRITE FOR CATALOG 303 


H.W. JOHNS-MANVILLE CO. New York ircosc 

Our new “HAVOLINE Tour Books” 
HAVOLINE OIL will be ready for distribution May Ist. 


Send us your name and Registration 
Number and 10c to cover cost of mail- 
ing and you we will be registered to receive your copy upon publica 
tion. Which State do you want “ routed” 
INDIAN REFINING CO., 17 Desieoy Place, New York 


Build a Guaranteed Home With 
KELLASTONE 
The Stucco That Will Not Crack 


Write today for the Kellastone Book and full information regarding 
Kellastone—the only guaranteed stucco in the world. 
If you are thinking of building or if you are now a home owner, we 
have information of vital immediate interest for you. Write for it today. 


U. S. KE NE Co. 
| Dept. 1292, McVormick Bldg., Chicago, Illinois 


550 WEEK VULCANIZING TIRES 


Business cash—and comes easy—profits big—small space 
needed—use basement —barn—corner of garage or small store @ 
room. Vulcanizes any make automobile, motorcycle or bi- 
cycle casing or tube. Business easily and quickly learned— 


[The Baldwin Lamp 


Projects a 14-candle power light P 
feet. Burns Ac eight, 
6 oz.; height, 34¢ in. oil, soot or 
= Absolutely safe and simple. 
ifty hours’ light costs 25c. Ideal for 
Night Fishing, Trapping, Hunting or 
for work about the farm or machinery. 
Useful as well to replace automobile 
tires in the dark. If your dealer cannot 
supply you write us direct ask for 
catalogue and free Lemanien booklet, 
“Knots and How to Tie Them.” 


JOHN SIMMONS Co. 
Price, $1.00 162 Leonard St. |New York City 


ds coining money—big demand for vulcanizing—every 
cut tire should be fixed—think of unlimited possibilities. 
Write now for complete catalog. 


CHAS. E. MILLER, Dept. V, Anderson, Ind. 


Your Comfort Demands President Suspender 


Prove it for yourself today and you'll swear by, not 

at SHIRLE PRESIDENT SUSPENDERS 
Wear a pair for a month. If you don’t like them 
we will buy them at the price you 

THE C. A. EDGARTON MFG. CO., SHIRLEY, MASS. 
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OES this picture tell the true story of your daily life? Are 


ou 
D‘ in the class with the thousands of city men who are cated ing 


out their nerves and vitality at a mere clerk’s 
salary ?—or are you a silent member of that great army of men 
who think they should be satisfied with just “getting along?” 


No matter which class you belong to— no matter what 
your living problems may be—there IS a way for you to 
start over and it is a way you can reasonably afford! 


Others have done it and so can you. 


How? Simply set aside each payday a little sum 
and invest it in our genuinely good Florida land 
proposition. Stay with your present position but 
do it with a lighter heart and with a step that’s got 
ginger in it. Keep thinking how soon you will be coming 
down here to Wauchula. This will get you out of that rut! 


Wauchula, Florida 


orange trees are developing. | A Place Where Your Present Effort Will Actually 
<a Bring You In Ten Times As Many Dollars 


Wauchula, Florida, is God’s country. There’s sunshine, lots of it, there. 
ere’s fresh air, ‘fine government, lakes, beautiful skies, and scenery — 

there’s big fish, worth while game, swimming, boating — and best of 
all there’s big Money to be made there. he right soil and right 
altitude grow finest grape fruit, oranges and chres' ruits in profusion. 


We Give You a Whole Year to Decide 


° You are not rushed into anything here at 
Is That Fair? Wauchula, Florida. All we ask you to do 
is to investigate this offer now. It is absolutely unlike any other in 
Florida. Bankers of established reputatio Te the land. You 
can write them. If you are not satisfied absolutely beyond any 
question, we'll give you back your money, with 6% interest for the 
time we have had it. —— of a oertere here are prospering. So 
can you. They’re making from $5,000 to $7,000 and $8, annually 
and more. You can do just as weil. A 10-acre plot is big enough. 
A small first payment and then $1.00 per month per acre allows you 
“to pay as you go. 


= Write Today For Bankers’ Guarantee 


Learn all about —_ rature, 
And Convincing Facts about tempers give 


you dollars and cents statements from the growers as to their earnings. 
Use postal or coupon. rite today. 


WAUCHULA DEVELOPMENT COMPANY 
Box 4501 Wauchula, Florida 


Wauchula Development Co., 
Box 4501, Wauchula, Florida 


Please send me actual facts regarding your 
combination vegetables and citrus fruit 
lands. Also prices, letters from settlers,etc. 


Please Mention Popular Mechanics 
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Twin’s 


the Thing!” 


The 1913 


Motocycle 


7 H.P. Twin Cylinder has the reserve power that carries you 
at any pace over any road. Through deep mud and sand and 
up steep, rough hills. Wonderfully smooth running motor. 


i assures absolute comfort under all condi- 
New Cradle Spring Frame, tions. Equipped with recoil leaves and 
rubber bumpers. Positively no “bottom” to spring action. Normal working zone 
of 4 inches. Double scrolls at rear shackles, coming into action successively under 
light and heavy jolts. Hinged joint bracket has wide bearing surface, steel on 
steel. Oilers placed at all working points. Frame motion does not cramp chains. 


@. Foot boards with separate brake lever now fitted in addition to pedals. A host 
of new minor refinements besides makes the Indian Twin a rare example of 
mechanical perfection. Free Engine Clutch is a superb speed control device, 
giving the machine a thousand speeds. Ideal for city traffic. 


A free demonstration from any of our 1600 dealers throughout the country. 
Wherever you ride you’re always in Indian Territory. No increase in prices over 1912 models. 


4 H.P. Single $200 | 


Write for free 1913 literature describing all models and improvements 
THE HENDEE MANUFACTURING COMPANY, 911 State St., Springfield, Mass. 


(BRANCHES AND SERVICE STATIONS ) 
Chicago Denver San Francisco Atlanta Toronto London, Eng. 


~<a) 
y 
Prices | 7 H.P. Twin $250 \ f. o. b. factory 


[The HolderTop.| 
| theShaving Soap | 
and theNickeled | 
air-tight Case 


Holder Top 


Perfect shaving comfort 
down to the last bit of soap 


HE Holder Top saves the soap you 
would otherwise throw away and cuts 
down the cost per shave by giving you 
more shaves per stick. Its convenience cannot be 
fully understood until you have used the stick. 

You already know the Williams quality—the 
rich, creamy, emollient lather that has made 
Williams’ Shaving Soap famous. 


Three other forms of the same good quality: 
Williams’ Shaving Stick i= familie Hinged- 
Williams’ Shaving Powder 
Williams’ Shaving Cream (in tubes) 


SPECIAL OFFER Williams 
Men’s Combination inthe fami 


Powder— 
Package conven- cover 
consisting of a liberal trial 
sample of Williams’ Holder 


Note the 
Top Shaving Stick, Shaving nickeled 
Powder, Shaving Cream, 
Jersey Cream Toilet Soap, 
Violet Talc Powder and 
Dental Cream. Postpaid for 
24 cents in stamps. 


A single sample of either of above 
articles sent for 4 cents in stamps, 


Williams’ 
Shaving Stick 


Williams’ 
Shaving 
Cream—A 
luxury in 
lather. 


Address The J. B. WILLIAMS CO., Dept. A, Glastonbury, Conn. 


Please Mention Popular Mechanics 
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Watching the 


2 . eo little realize how far-reaching are some of their familiar home 
industries. Take the Ingersoll watch for example. Foreign peoples are 
‘ quick to seize upon its superior time-keeping qualities at such insignificant cost. 


Relatively it is but a few years since Switzerland supplied America with its 
watches. Today the stream flows in the other direction. 


Germany produces so-called watches which sell as low as sixty cents there. But 
even their watches which sell at several times that price are mere play-things in 
comparison with the Ingersoll when it comes down to real time-keeping. 


In England, Germany, Belgium, Denmark and other European countries, the 
Ingersoll watch is fast gaining supremacy with those keen, thrifty nations by whom 
the value of money is appreciated. Ingersoll emissaries travel South Africa, 
India, Australia and other distant parts. 


The Ingersoll is truly “ watching the world” because no other watch can with- 
stand the great practical utility and superior value of this wonder of American 
mechanical genius. 


And at home in America you buy the Ingersoll cheaper than any other place on 


earth. Booklet free. Sold in the United States by 60,000 dealers. 


ROBT. H. INGERSOLL & BRO. 


New York Chicago San Francisco Montreal Mexico City London 
Berlin Amsterdam Copenhagen Christiana Stockholm Sydney 


Please Mention Popular Mechanics 
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$3,250 Insurance for $10 


The AZATNA LIFE INSURANCE COMPANY issues 
a policy combining Life and Accident Insurance 
which stands without a rival. The AATNA $10 
Combination Policy gives (in Preferred rate occupa- 
tions) a wide range of protection at a very low cost 
$2,000 for death, loss of limbs or sight from Travel, Elevator or 
Burning Building Accident. 


$1,000 for death, toss of limbs or sight from Ordinary Accident. 


The above amounts increase Ten Per Cent. each year for 
five years without additional cost. 


$250 FOR DEATH FROM ANY CAUSE—No Medical Examination Required, 


The accumulations, Double Benefits and Life Insurance 
provided by this Ten Dollar Combination make possible the 
payment of $3,250 at a cost of only $10 A YEAR, in 
addition to Weekly Indemnity for total or partial disability 
from accident. 

Even if you carry insurance let us send you the details 
of this policy. If you carry no insurance the more reason 
for you to send the coupon at once. 


fEtna Life Insurance Co (orawer 1341) Hartford, Conn. Por. MEom. 


! am under 55 years of age and In good health. Tell me about A TNA Ten Dollar Combination 
My name, business address and occupation are written below. 
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Yes: $125 to $175 Per Month to Start 


I know ae would like to draw such a salary and more, and you 
positively will earn this amount easy when you are a thorough 


Practical 


trained Draftsman and Designer 


The constant demand for my trained men always exceeds the supply. Many 
positions paying $75 to $100 per week remain open on account of the shortage 
of the proper men to fill them. Some weeks over 250 a, aying the 
highest salary in all parts of the country are open and I would like to prove 
this to you by sending you one of my regular weekly lists of open positions. 

7 Will Train You Personally 
Chief Draftsman ini instruct You Proper, 
On practical Drafting room work UNTIL you are absolutely 
competent in every respect as a first class Draftsman and 
UNTIL you are placed in a permanent paying position at a 
salary paying at least $125 per month. This is a most excep- 
tional opportunity for just a limited few selected ambitious 
men, between the ages of 16 and 40, whom I will train 


personally and give individual Instruction as required in order to fill 
the constant demand for properly trained men in this line. 


Absolutel Complete 
IF You Write to Me AT Wi FREE! Working “Outlit 


By sending the FREE COUPON on bottom of this page for my most 
liberal FREE OFFER for the $15.00 Draftsman’s Working Outfit, and also for my special offer to 


Earn Big Money at Once] Yes, my friend, you can make big 

—————= i money at once right at home from 
While Learning at Home | the very start—as much as $5 to $10 
—— — ——I per day. I will pay you while learning. 
I give EACH of my students my own PERSONAL ATTENTION — therefore, I 
limit the number of my students and if you desire such an epeertnnity then kt busy NOW and 
WRITE TO ME AT ONCE. Don’t wait until tomorrow, but do it TO-DAY. You can earn 
much more than I charge for my spare time and personal training. This is not a money 
making correspondence school. e NEED good men to fill g Paying positions and 
my practical working training is the result of the most urgent need for Draftsmen. 
With my twenty-two years’ experience as Chief Draftsman in ~~ men, I know exactly how 
urgent good men are needed all the time, and I will give you the benefit of my twenty-two years’ 
experience at this work and will make you as high grade 


a man as you desire to be. You can draw $125 to $175 


- % per month and steadily keep on going higher, as 
many good men draw $5,000 par your in this line. You I Guarantee = 3 
= & oe bal can do the same if you will grasp this opportunity. 
Remember: You can be earning good money To instruct you UNTIL com- 
FREE BOOK and . * while you are learning at home petent and placed in a perman- 
EARNING while to do the practical Drafting room work. 
LEARNING Offer Coupon Mail FREE COUPON 2t once for my $125 to $175 per month and guar- 
7 book “‘Success- antee to furnish you free the 
Chief Draftsman, % ful Draftsmanship,” also list of open complete Draftsman’s working 
Division 1192, " . positions and for the free offer to Outfit at once from the start. 
Engineer’s Equipment Co., be earning good money at once 
cago, Ill. while you are learning at 
home. This offer is positively limited and in order to benefit 


ond particulars thereby you must act AT ONCE—not tomorrow but TO-DAY. 
liberal ‘*Personal Instruction’’ offer to a few students. It is 


d that I am obligated in no way whatever. .S Address: Chief Draftsman 
te Engineer’s Equipment Co. (Inc.) 
ty Division 1192 CHICAGO, ILL. 
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saves money 


Artificial diamond wheels at 3000 
revolutions per minute on Luther Shop 
Tool Grinders do the toughest job of 
grinding in a few minutes, and make it 
so easy to keep tools keen that tools 
are always in perfect edge. Keen tools 
make work go faster and amazingly 
easier. 17 extra attachments give you 
low cost workshop equipment, including 
jig and rip saws, forge, lathe, drill, etc. 


LUTHER 


Shop Tool Grinder 


DIMO-GRIT, the artificial diamond sharpening sub- 
stance especially adapted for steel, is found only on 
Luther Grinders. DIMO-GRIT cuts hardest steel as 
emery cuts soft copper. Cuts steel 25 times faster than 
grindstone, 10 times more efficient than emery. No 
danger of drawing temper—no need of cooling with water. 
DIMO-GRIT wheels many times outwear emery 
wheels and grindstones, will not glaze or get lopsided. 


Saves its price 
over and over 


In the way it saves 
time, saves tools, 
savestrouble,makes 
work easier, and 
outwears emery 
wheels and grind- 
stones, the Luther 
Shop Tool Grinder 
pays for itself over 
and over. It is posi- 
tively profitable for 
every shop and tool 
user, all of which 
you can prove free. 

This tool grinder is as 
duravly built as a high 
grade ‘athe — rigid,’ all 
metal construction, en- 
closed shaft drive, dust- 
proof bearings — noth- 
ing to wear out. Runs 
easy as sewing machine 
—foot and engine 
power. Tool rests and 
give 
Proper bevel, plane bits, 
chisel, twist drills, etc. 14 MACHINES IN ONE 


uther Grinders are 
now in use— Try a Luther Shop Grinder free for 
30 days. You will find it is a wonderful saver of 


30 Days 
Free Trial 


Nomoney needed, nopromises 
to make, or papers to sign. 
Use a Luther shop outfit 30 
days absolutely free. Sharpen 
all your tools — test it every 
way—keep track of the time 
it saves you. Watch how 
all your work speeds up 
because your tools are keen. 
Send back the coupon today for 
40-page free book and pick out a 
Luther outfit — then write and get 
the outfit for 30 days free trial—no 
money needed, no obligations 
whatever except to send it back at 
my expense if you do not care to 
keep it. F 
valuable points on tool sharpening 
and tells the story of artificial 
diamond sharpening substances— 
return coupon today. 


also gives 


Ask your dealer 
for DIMO-GRIT 
Sharpening 
Stones, the best 
for steel, leaves 
smoothest edge. 
Look forthename 
DIMO-GRIT on 


the stone 


Return this 
coupon today. 
You can’t afford 
not to find out 
about this great 
labor-saving ma- 
chine. Tear out 
the coupon now. 


work, time and money. Send back the coupon today. i Luther Grinder Mfg. Co., 1609 Michigan St., Milwaukee, Wis. 


Please send me 40 page free book illustrating and describing Luther 
Tool Grinder Outfits — from which I can select an outfit for 30 days free 


Luther Grinder Mfg. Co. . trial should I decide to do so. This does not put me under any obligations. = 
1 609 Michigan St., Milwa ukee, Wis. 
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The Call of Good Testh 


ENLIS 


Men,Women and 
Children 


WANTED 


To join the Army of 


GOOD TEETH-GOOD HEALTH 


Join the great movement for dental 
hygiene that is spreading so far and fast. 


Be one of those who know that good health 
demands clean, sound teeth—-who know that 
Ribbon Dental Cream is an antiseptic, polishing 
cleanser without harmful chemicals or grit. 
Colgate’s leaves the mouth sweet, clean and non-acid. 

Its delicious flavor has solved one nursery 

problem by making its twice-a-day use a 

treat, not a task for the children. 


COLGATE & CO., 
Dept. 81 199 Fulton St., New York 


Makers of Cashmere Bouquet Toilet Soap — 
luxurious, lasting, refined. 
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